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(4) G P C fcfetc «fc *9 L (Mw) # 

10, 0 0 0 ~ 1 , 000, 000 

( 1 ' ) ^^^SM^«It (DSC) K&fcg&gfflaT 

2 2 o °c-e 3 ftmm®klfc'&. i o °c/#-e- 4 0 °C £-C»fi L> 

- 4 0 °CT- 3 #Rg## Lfcfs 1 0 S CifCj;f3 

ft£!&& (t m) ^\ HfflSfttt^frXtt o~ioo toiitti 

( 2 ' ) &#glMlJf£^£fc { (mmmm) / (mmr r + rmmr) } 
# 2 0 J^T 

( 3 ' ) ^;l/A°-u^-> 3 >^o7F^7 7 ( G P C ) Sici!) 
MSLfc»?i»* (Mw/Mn) **4. 0 

1 5 



> 

If 

WO 02/16450 PCT/JP01/07163 

( 4 ' 0 GPCftiCt ^Z&iJ^L/ifii^tfi 1 * (Mw) # 
10, 000-1, 000, 000 

( i ") /T:M7£Sim#ff- (dsc) zm^. t&mzmM^mnT 

1 9 0"C"T?5#M»»LfcfJK 5 °C/#T-- 1 0 'CSTfftfl L> 

- i o °ce 5 L;M£, i o °c c t ia t) 

& b n izmmmm * - 7©n t> mum ic«as s ft * e - * © - * 

h y LT^a^tl^H^ (Tm- P) figfiij $ ft tt ^ frX ii 

o~ioo wm^&ffim 

( 2 * ') 3t#:iliJtt^^ { (mmmm) / (mmr r + rmmr) } 
#2 0 BIT 

( 3 " ) yjM-;X^f-> 3 >^D7h^7 7 ( G P C ) & ic <k & 
fti]£Lfc#^»#* (Mw/Mn) #4. 0 J^T 

(4") g p c&k £ *>m&Ltz&m¥-m&=?* (m W ) # 

10, 000-1, 000, 000 

(5) 1 - 7'x 1 -^f>ixf 

3-2 0©a-^-L/7^f o T. 1 

(6) 19 o vkx 5 aMmtPs-a^ 7jc7K{-TM^a{k ifc», m 
*£n#* (cm a< 5 o %&lt 

*¥£Wfc&^X, (Tm) RtflH/S (Tm-P) 

a&stt- (dsc) -cmmatift^ttt^ d s csimfcfc^T&iMb 

tl^, *H6B^K*5^Tx IgattSJJIgitt^ ±fHTm. Tm-P, 
Tm - DO -5 •feO^nc < <h fc^fftfr© If- ft SWAB® 
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#fgBJj© 1 - 7f ( I ) n (II) Xte (Ill)fcU ±13 

© ( 1 ) ~ ( 4 ) > ( 1 ' ) ~ ( 4 ' ) X ( 1 " ) ~ ( 4 " ) W 

£ fcs *^BJ© 1 - y^fi£# (IV) fcU ±15© ( 5 ) 

*mMK#^T, /V<>? y K^^ (mm mm) TkXfl&lgWK 
£W* (1, AWAtim tt. 83*6>K:<fc t>«£$ft;fc rp o 1 y 
mer Journal, 16, 717 ( 1 9 8 4 ) J s J . 
Randa 1 1 b K £ <0 £ tltz I'M a c romo 1. Chem. 
Phys. , C29, 201 ( 1 H 9) J StfV. Busico 
&i:J;QIS§tLfc TMac romo 1. Chem. Phys. , 
1 9 8, 1 2 5 7 ( 1 9 9 7 ) J TfffilgS tlft^m^mU LT^i6 

j-ymcD^n-jizmfels #u ( i - y) 4>©^ y ^ > 

gl : B^Wi 1 UNM-EX4 0 Ol"C — N M RSI 

: 7 n h V^t^ y 7 'J > 

itS : 2 3 0 m g / S U 'J y h ;U 

: 1 , 2, 4 - h U ? n o 'O -If y <h MO > © 9 0 : 
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i o (gsjt) m^mm 

: 1 3 0 °C 
/•? )]/ X Ws : 4 5 0 
^JlT.m'O&l^m : 4 g> 
mW- :1 0 0 0 0 m 

^fgBJfcfc^^ £#glEiJtt^ifc { (mmmm) / (mm r r + 
r m m r ) } (i> ±IE^iS{^ i s (mmmm) N (mmrr)S. 

( r mm r ) £zll!jj£ LfcMfr S>ITtb L fc„ * fc. 7 -fe $ h'JTy 
K£$ (r r) fc±IH^-^(c J: «9^tB Lfco 
[a] 1 -7^ 

#f§BJ0 1 - 7-f ( I ) . (ID Xtt (III) lis £ 

tt£fljttfl?» { (mmmm) / (mmr r + rmmr) } # 2 0 
TT"* *) > L < t± 1 8 J^^T^ £ b icff * L < ti 1 5 JKTT"fe§o 

*fgnj3© i - >3Mifefi£ft ( I ) n (II) Xfi (III) n ± 
E©if#©flb»CG P C&KXQmfcLtii&Tm&lj (Mw/Mn) 
*<4JKT-e*t)^ ff* L < tt 3. 5 £(T> ttfc*?* L < tt 3 . OBI 
T?*5o #?«##f (Mw/Mn) & A&mz.Z t^tL^g&m 

*mw® i - ( i ) . (id x»-(iii)tt> ± 

K0g#©fl!l»;:G P Cftfc«k *5ZlJ£L*:fi«¥^#^:» (Mw) # 
10, 0 0 0 -1, 000, 0 0 0 > IftKttl 0 0, 0 0 0 - 
1, 000, 0 0 0 ^ ^bCffiKt^ 100, 0 0 0 - 

500, o o o-?**o Mw*<i o, oo o*ri-et;U <fcoi^ 

* C tfrtb 2>o * tz 1 , 0 0 0, 0 0 0 ^i^5i % iii 
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*mW® 1 - >i£M£# ( I ) . (II) Xte (IIDfcU ± 
IS©g#®ti!l{;^ 2 5 °C©^ + if yKmfolThfcftm (H 2 5 ) ifi 
0-80 fi*%-e* S d L < > £ b fcff ■£ t < ti 0 ~ 6 0 

MM %, tfcffS l<«0~5 0ii%t^§o H2 5 ii . ^fco 

C £ ^ISt^o H 2 5 # 8 0 nm%£Mz- ^fco^l 

H 2 5 te> 1 - yf>fil^#©ii (Wo ) (0. 9~ 

1 . lg) i 2 0 0 ^ U 'J y h;l/CD^\^1J->4'(c N 

2 5 °C> 4 B&±#fiSK Lfc^Ofi* (W, ) £ifl!l£L. & 

sue «fc «9»tb Lfciii^$t^6o 

H 2 5 = C (Wo -W, ) /W, ) x 1 0 0 (%) 

±tEMw/MnkU GPCftlcJ;^ Tfa©gfiRtf&# 

G P CzMJtSS 



# ^ A : TOSO GMHHR-H (S) HT 

WATERS 1 5 0 C 

ft UK : 1. 2, 4-h'J?nnK>-i?> 

fiiJ^-SS : 1 4 5 °C 

ffiE& : 1 . 0 $ <J U v h 
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ummm 



2 . 2mg/; 'J 'J y 
1 6 0 v 4 t n 'J y h ;l/ 

Universal Calibration 
HT-GPC (Ver. 1. 0) 
#fgBJ3© 1 - ^f ( I ) fcU MIHT m&tfTm - P 

*<«8a*ntt*»o «k $ ife^ (Tm-D) *<tt®tt©^^e»^ 
Mj£S^»it (dsc) -e o ~ i o o v<DlfeM i '&ffimT*& s :^ 

!^Sit5 t>©7?* tK 0t L < t± 0 ~ 8 0 tlf*5o <£fc\ Tm 

- D (i^ DSC M^JCcfc D &o t ttfrt^ ^^SMUfcilt 
(^•-^ . x;l/7-tt», D S C - 7 ) £JB^ ttft 10mg^ 

g^^fflmT- 1 0 °CT- 5 £HfiM$ LfcflK 1 0 °C/#T'#S. * * 

- ? © fcf- ? h >y y^lfe^ : Tm-D-e^o 

#3§BJ3©±f2 (1) ~ (4) ©a^^W-T^) 1 -^Ty$m 
tt> ±IH©g#©ffi{c. D S caS3£fc J; 5Bk)S?!Rf»fiA H 
-D# 5 0 J /g£tTT*&5 ii'DJtt^inff* L < . lOJ/g 

St^iT:oli^i < ft* i#tt**<)IE< > ttltt^fiTLt 

#f&W© 1 - 7 -r (ID «4n IfeA (Tm) # 

^Ktt©^^b^^^s^*it (dsc) T?«»*nm:i.^> xti 

0-100 °C©Jigiitt$IIiT&£ Ci^ST* t> , L < 0 
~ 8 0 °CT-*6o Tmte. D S Cjfiij^icj; «9^ci6So tftt> 

^^SMSff • x;l/7-M, D S C - 7 ) * 

ffiV^ f**4 1 0 m g ^^^#ffl^T 2 2 0 °CTr 3 £ H i§ Bi L & x 

i o °c/#-e- 4 o ti-e*fit«. £ - 4 o °ct- 3 an ft 



2 0 



WO 02/16450 PCT/JPOl/07163 

^L^m> i o c t k £ «9 if bntzmmwm* 

-•?<DmbMUMtemmznz> t° h 7 ^^i^ : Tm 

#§^©±13 (l' ) ~ (4' ) (DMj&zmi-z 1 

(ID fcU ±fBOg#©ffiic. D S CztiJ^^J: § SfcJ$l&f&S 
A H# 5 0 J / g JKT-C* S <blsifc1*fe^*l$?£ L < n lOJ/g 
filT-C*5 i $ b^ff £ L^o A H (i> »RT?***>ttV^**t 

#»S®l-^r>|iai^ (IIDfcU (Tm- 

p) (Dso -zmmznte^fr, 

Xit 0 ~ 1 0 0 "C©^^^^ 3 C (5 x 0 * L < 

ii0~8 0°Cf*§o & > T m — P n D S C fflfe \z £ >0 * 46 5 0 

tftt>*>, ^m^mm*sf • x;w^-tt«, dsc- 

7) *EV^ U$*4l Omg^lililTi 9 0 o c-e5^r B ^I4L 

5 tl/^Tf- 1 0 °C ^TfftMt'Sc $b{C, -10°C-e.5^- 
#fgBJ?©_tfe (1") ~ (4") <Z)MHt5 1- ^f>|«! 

(ui)tt> ±e©^#©#{c. d s cmfeK£zmmmi&m 

A H - P # 5 0 J /gJKT-e** ti6tttt*<flinff* L < > 10 

TUl^Ci^IfttSo ttfc> A H - P ti^^-t-S^ftJCJ: «9 
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*mw® i - 7x >%.%kn&w c i ) n (id xa (in)ttx * 

7 ^ > ^ y K#sp ( m m m m ) #2 0 ~ 9 0 % T? * 5 C <fc ^fiF 4 L 
3 0~8 5%-eab££££i;:$?i£L<. 3 0-8 0«T?*Si 

#f&nj!© i - ^f>m^ ( i ) > (II) Xtt (in) 

te N (mmmm)^90-2x(rr) (DMfa&ffitz Ltl^ui 
L < n (mmram)^87-2x(rr) <Dm&&^tz L X 

i -yf>#ai^ ( i ) n (id x« din 

#f£0j0 1 - (IV) te> 19 0 °CfCT 5 

X«|Hl#fK: «k LT#btlfcIlMM H s H ^* (CII) #5 0 %i>l 

T-e*4Ci*!?U t < 2 0 %ET> £<903:L<teO% 

*5S§a»w43V>Ts IIS>MH#¥ (CII) A. Turner 
Jones f.lcJ:i)fS§$tlfc rp 0 1 yme r, 7, 23 
( 1 9 6 6 ) J T'JI^^ ftfc^&fcMLTjfca&fco ttzt>?>, X 
»il«f^#ffc«k») I MJgilttag© t 0 -^^j>*iiM^Hl^ilcD t 0 -^ 
1 -^r->*»*^#©»ii*©Iiailifild* (CII) 

2 2 



WO 02/16450 PCT/JPOl/07163 

£#a6*io X»@#f£#f (WAXD) t4. M^M^ (*) ®1©*H£ 

^skt i rati 

Hj^J : 3 0 kV, 200mA 

$ifcB^ : P S P C U&KttjgJtffltl-fttf ) 

tt**M : 2 0 Of* 

i -7T>m%kn&fo cm ±ia©g#©ffe»cg# 

( 7 ) £ LT> G P C&ic «fc D ffliJJt LtzmmW-mftTM (Mw) # 

io, ooo~i, ooo, o o o & a c £ a< * l ^ o <fc o fiP 

H < li 1 0 0 , 000-1, 000, 0 0 Ox $bl:fflL(ti> 
100, 000-500, 0 0 0 7*5. Mw*«l 0, 0 0 0 *i 
7 ttx ^fco 5 C 2 1 . 0 0 0, 0 0 0 & 

#&0J3© 1 - 7x >3M<feS£# ( I ) > (ID, (IIDX(i 
(IV) li, J I S K - 7 1 1 3 KmU Lfc?l3Btt*fc«k t) S!l5£ L 
fc3l5S#tt*^ 5 0 0 MP aHTT^§: i^fftUs 3 0 0 
MP afilT7*5 d ttfZ bfcff £ L^o 5 0 OMPa^giSi 

[a' ] 1 - yf>l*l^ 

#f£BJ©l -^f^*l^li> ±fB© (1) ~ (4) , 
(1' ) ~ (4' ) . (1") ~ (4") Xtt (5) Rtf (6) * 
fftit^l-^f^Uf U 3 - 2 0 © a - 

:ti^l-yf>I*i^(i)> l-7"x>^*fi^^ 
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(II). 1 -7f>^# (HI). l-7x>^*fi£& 
(IV) r> Z. ki)<&Zo ] > 1 - 7> > 3 ~ 2 0 O a - 

*fPJ© 1 -yf>*l^ft ( I ) x (ID Xtt (III)i Lti^ 
7>^A*I^#:^IL^o 1 - >^b#G>*iSHiig 

9 0 %*fr&±T~& Z C ti)<&£ L < . J: L < 9 5 

*=fr%M±T*& S 0 l -7f SjJHMiffitf 9 0 * 

So 

* fc. l-7f >^#I^|5© (mm mm) (mm r r + 

rmmr) &fc 6*1 S£#£ffllttfBtt { (mmmm) / 

(mm r r + r mm r ) } # N 2 0 J^Tf* S d i3&<j^ST?* t) . 
02 L < it l 8 £lTs $ & KfcF * L < it 1 5 JBJfC* So SLttSIU 

#I§BJ© 1 - -?t >&&n&fc (I) . (II) Xit UIDtt* ¥ 
S x>T > a > (G P C) fcfefc «fc «9SiJ^L^^^»^^ (Mw 
/M n) *< 4 . 0 J^T. JftL<tt3. 5 J^T> * L < it 

3. O^T^So ^^*^^J (Mw/M n ) #4£jg*.S£, ^ 

*3S!i(Dl-^f^*I^ (I) > (ID Xti (IIDfcU G 
PCSiai) itiJ5£ UiifWiMw^ 1 0 , 0 0 0 - 
1, 000, OOO>0£L<filOO, 0 0 0 - 
1, 000, 0 0 0 > £ e>. K U £ L < it . 100, 0 0 0 - 
5 0 0, 0 0 0 So 1 0 , 0 0 0 *i?li, 

^fco^^4Lfc^ Ifcl, 0 0 0, 0 0 0 £jg;iS ffi® 
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tt#(6T**fca&fifcJ&tt*<*&£fc£ C £#&So fc*^ ±IHMw 
/Mn2StCfMw©a!l3i^ftttfliatl^tl"T?** 0 

*f&BJ10 1 -^f>I*M ( I ) , (II) Xtt (IIDtt. 
2 5 VO^f-V- >Kfettit&J&$m (H 2 5 ) i)< 0 ~ 8 0 fi»%T 
*Ki^4L<, $ I < tt 0 ~ 6 0 ftfcff * 

L < « 0 ~ 5 0 H 2 5 fcU ^fcot^ mW&i&Tm 

J5fc# 0**<£ ^ *>ii> ^ ^ * St" f£ 

3 0 H2 5 # 8 0ii%^ii5^ ^fco £ J&#0**<£ ^ fcJiK 

So ttfcx ±ibh 2 5 ®m%.J5&itmBtmm-e& & 0 

*3SBJ|© 1 - 7r (ID Xtt (Ill)fcU ft£ (Tm) 

Xtt (Tm-P) *<^^*^J»Stf (DSC) -e«M*nttl^^ 
X«lfcStte©£^b 0-100 °CT:&Z>Z. £*<&gT?*!K & * L 
< Ji 0 ~ 8 0°CT^5o £ fc, ( T m ) R & (Tm-P) 

c i ( i ) ] kh, m& (Tm 

- D) ^> 0-100 fe* S C i^lTfct) ^ Sf * L < 0 ~ 
8 Ott^o ttfc. Tm, Tm-PRtfTm-DliilHLfcDS 

#I£BJ© 1 -^x ( I ) n (ID Xtt (HDfcU a 

R=4 [a a] [BB] / [aB] ! 
( [a a] lia-tP7^ >il§j£#^ [BB] Ii7f >j£«#3^ 
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7-f y (3*77-) ®Blfttt*<H < > 3§j£#i§ — JCttSo Ri* 
0. 5£(T^lf* l<> 0. 2 £IT*<$ & fcff £ L^o R^OOi 

»c tl h o 

tfria i - y^&m&w ( i ) . (id (iid^x^ u > 

^tWiRtfRi^ H^M^ftil© J NM-EX4 0 0 $N 

j^$4$!i!i: : 2 2 Omg/NMRSt 3 ; 'J 'J y h Jl 
NMR^I: 1, 2, 4 - h U * a v<yMy/<y-& >-d6 

(90/10 vol*) 
Z&'JM^ : 1 3 0 °C 
/N 0 ;l/Xiffg : 4 5 0 

V) & LWffl : 1 0 *► 
«#[Hifc : 4 0 0 0 0 

±I3^#Tn EE, E B , B B mm lit ^ E . T. H s i e h 
and J. C. Randall, Macromolecules, 
1982, 15, 353-336 T?ffi3jg £ ft fc ft I , 18 C 

tz&yjTv vmMftm (^%) <t?K ^t©^;j:«9-/x>^w 

>^Wfi (mo 1%) = [BB] + [EB] / 2 
5 >^A&^ifcR = 4 [EE] [BB] / [EB] ! 
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( [EE] lixf Uymmftm. EBB] te7x>M#^ 
[EB] lixf^-^fyliTOIto ) 

f b>-^f rmmr+mmr rOk'-^CBEE 

M&*©#Jt}M U >£tH^fi£: «9-^9/cJ6> rmmr+mmr 
r©t°-^^(i, 3 7. 5 - 3 7. 2 O T a 5^1© t°- ^ Ogg 
^t^rmmr+mmr r © t° - ^ t B E E £g Efej * © M ^ f- U 

mm i - it en . (id x« an)^7nt°u> 

L X M M L fc o 

y-r R &> H^tt^M© JNM-EX4 0 OiN 

&T©#&fc «k «9^fcB Lfco 

IS^If : 2 2 Omg/NMRg?g 3 5 U U v h ;U 
NMRSft: 1, 2, 4-h l J^on^>^f>//<>^>_ c i6 

(90/10 vol JO 
«i]J£SS : 1 3 0 °C 
/\° ;l> x fg : 4 5 0 

y<jixm*)]&Lmffl : i o is> 

ftgHI& : 4 0 0 0 0 

±IB^#T> PP. P B. B Blili> J. C. Randall, 
Macromolecules, 1978, 11, 592 TjlSgS 

+ ;b£$j£ l &n&foft^m*® pp. pb. b b yjTy 
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(mo 1%) = [BB] + [PB] / 2 
5 >^Attfl|jB:R= 4 [PP] [BB] / [PB] 2 

( [PP] kTl/>igig#s?s N [BB] Ji^r- >i!fii#>P> 

[PB] tt7n h° 1/ > - 7t >&mftm%%to ) 
tuSB 1 - 7 r ( I ) x (II) Xf* (III)*** ? f > 

7x >^fiR[>'R!i> B^^ftSSi© JNM-EX4 0 OSN 
MRgI^ffll\ KT®lfrt' u C-NMRX'<^ h;U£zflJ«U 

l$*4zl^ : 2 2 Omg/NMRi^ 3 5 U 'J y h Jl 
NMRgI: 1, 2, 4 - h U ^ o oO-i? >/^>t'>-d6 

(90/10 volX) 
iSSg : 1 3 0 °C 
a°;^|i : 4 5° 
^;u^Ht) jgLBfrM : l 0S» 

mnmwi ■. 4 0 0 0 0 

^ ZtiJ ^ L . 4 0. 8-4 0. 0 p p mfcMMZnZ B B££ N 
4 1. 3-4 0. 8 p p mfctlz&ij;* <15 O B jglJL 4 2. 5~ 

41. 3 p p m{ctiij$ ns o omm&*® t° 

tt^ffi + OOCK OB, B B/-f 77 K»fc#**:fc»fco ft & 
y x (mo 1%) = [BB] + [OB] / 2 
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5>^Att»ftR=4 [00] [BB] / [OB] 1 

c coo] ? r >mmftm, cbb] ^-f^ymm^m, 
cob] ? f > - >mmftm&mi- 0 ) 

1 -7^>&*S£# (IV) t* N i --7'^>{cs*-rs 

9 5 t^%K±t^§ C 1 -/f (IV) £ LTii, 

*^0JO 1 - ?t- y^&n&W (IV) fi. 1 9 0 "CfcT 5 &flSIfe 

x^mtif J; ^#Dt LT#&n/cim^^^^ (cm #5 o%& 

T^abS C i^IU 0£ L < 2 0 %£lTs <fc * L < tt 0 % 
T-ab^o IlMiS£ll#¥ (CII) ©$J^;£&(iMt3£ 

& o 

^B^oi-yf (IV) tt. ±IHo5#®^^S# 

(7) <tLT. G P CSl^i!) S'J^ L i (Mw) # 

10, 0 0 0 ~ 1 , 000, 000 Tf * Kii^H^o C CD S 

«fct)$?£L<W:l 0 0, 0 0 0 - 
1, 000, OOOx ^CffH(li> 100, 000- 
5 0 0, 0 0 0T?*SoMw*<10, 0 0 Olit'tt^ ^fco^^ 
14t5Cti^5. tfcl, 0 0 0, 0 0 0 *8A5ix fttttt 
#ffiT*-Sfca&j&«m#*fi£ttSc:£*<*<5o ±IBMw/ 

*5SI8 t*>*^ S 1 - >3R#«£#ICH U 3 ~ 2 0 © 

a-tU7-f >tLT(ix yoei/>, 1 - ^ > f > , 4 - y f - ;U 
- 1 -Ox >, l-^\ + -fe>, l-^^x>, 1 - x-fe >, 1 - 
Ff-f?V, 1-f h7rt>, 1 - ^ * if t Hr > , 1-^-^^^-fe 
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*|gB|©l-^f>^*i^l^ J I S K-7 11 

3 icM 31 3St£il}c: «fc & ME Lfcfl!*#te**< 5 0 0 M P a & 
TT"*5: L < % 3 0 0 MP btc# 
* L^o 5 0 0 MP a £jg;L£ & fttt 

[2] >#il^# (a) SJ>'l-^f>I*I^ft 

(a' ) (DWik^m 
#f&HJ3fc*5ttS 1 -yf>*»I^# (a) RtM 

( a ' ) 0$S[j&2/fcfc £ Lttt> ^ a t tfti§i 

U 3~20Oa-tl/7-f > (fcfiU 1 - 7 

LTS> #HBS 5 8 - 1 9 3 0 9 ^&fSU #§§0S 6 1 - 1 3 0 3 1 

4 -t&$SU #H§¥ 3 - 1 6 3 0 8 8 -t&fg^ #§{§¥ 4 - 3 0 0 8. 8 
7 -t&fSU 4 - 2 1 1 6 9 4 1 - 5 0 2 0 3 
6 #&fB^fcE«$na D^>^?i-iHs Ii->^ 

2 MEtt^t-f *«^^ii<b^«i. RofREtt^^ftfir^WfcftijiP 
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furl a j&sxtt i-yf>uf 

tf/X«:ft#& 3~2 > (tztzL, 1 - >£ 

(A) -jftS; ( I ) 




MX, Y r 



(I) 



4 y 7* -)\,&, BSI>r >t*-;HE, ^t- o ? n ^ > * 5? x.=.;U£, 
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-SO, -> - S e - . - N R 1 -> - PR 1 - P (0) R 1 

- , —BR 1 -Xtt — AIR 1 - *m L. R 1 lift* IB?, 

£fc*8U~2 o ©^{bTkHSXte^Sifc l ~ 2 ooadY 

t>«k^o q tt 1 — 5 ©SE»-e C (M©JK?ffi) -2] £^;L. r (i 
0 ~ 3 ©SE&£*to ) 

T?a*ft*iS£:&Jlfb£«K St; (B) (B - 1 ) R (A) J&£© 

$S{b£4&Rtf (b-2) T;K;+t>^e.itfn5i^^f 

-T £«£ffljM©#:i£T. 1 Xte 
l-^f>iifl/ >Rtf/Xttft*»[ 3-2 0 © a U7 ^ > 

±IH-^S; ( I ) CfeOT, MttJ3 8!S«S& 3-1 0*Xll7> 

•7 A , /n 7 — -7 A , -< y h D «7 A , A't^A, * D A , "7 > iS > , 

tf&ns*<, ctib ©>£-?(** u ? 

— yl/g, ^-r cr ^ p^s i?x; gg|^\ f- o i/ $ o ^ > $ 
^x-^g, r ^ KS (-NO , **7 4 V* ( - P <) , &<fb 
7Kit* OCR-, > C <) C> S i R-, 
>Si<) (||L> Rtt**XW:&*» 1 ~ 2 0 ©#t{b7kll»&S 
lW^fDgf^fSTife§) ©i£fr feittftifcEft?** L> 
A 1 &tfA 2 *7>LTa8««it*^fifcLT^5o £ x E 1 

E 2 ttfcj&UM;:!^ — tfclftot^tU^o C©E' &tfE 2 <t 
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i~20 ©#Ht7Kfgg, l ~ 2 o ©r;un + ->I, FtHifc 6 
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-2 OOiitfS, £&#1~2 0O*X7-f KS, 

2 0©X/b7^ Kg, ^&$C 1 ~ 2 0 ©7 v/yUgtti^W ftft-io 

1 
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-PR 1 - N - P (O) R 1 - BR 1 -Xli-AIR 1 
Lx R 1 tiTRSSHC^ ^oy>JlTX{±^^^ 1 ~ 2 OO^Hb** 
a. £*tfel~2 0 ©^ny>^W0Hb7kltg£^U 
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W e ii 1 ~ 4 ©Hgfc^to ) 
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f h7^f /l/^^'J U>S, ^7x;/I/i?y'Jb>It£ 
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^©X 1 ttRll;7ft>||*oT^Tt)J:<x ^©X 1 XteY 1 tm 
ILT^tU^o COX 1 (DmfcMt LTfcU (I) ©X 

omU^ life©Y l Xfix 1 i$8lTUTfe«k^o £© 

Y 1 ©H4£#iJ £ LTfcU — JftS (I) OY©»WeW*Lfc*)Oi 
BIT C *o R 4 ~R 9 te^ft-eftTk&H? , 

^oy>i?, £&&i~2 o®M**I, ^3tifci~2 o©/n 

R 4 ~R 8 — T«feIt£ot^TU < . 

±j&<fcj&n>K:ilS£ LxmZl&fc LT^T h J;^ 0 tlfrub^ R e £ 

i^ffH^. R 4 R 5 HTIi, ^af>, 1I^(D 

£ ©Zia^iMM t'Xy^n^^ ^xx;t,ff ##;£Kfir^f i 5 

(1, 2' -x^-l/>) (2, 1' -xf-l/>) -h*7 (>f >r- 
;10 v*;l/ 3 x -7 A ? D U K, ( 1 , 2 * - * f- U > ) (2,1' 

(1, 2' - >f V 7o k° U x >) (2, 1' - << V 7o tf U x >) 
-t'^ (>f>f-^) i?;l/3-^A^^DiJ F, (1, 2' -xf 
U>) (2, 1' -x^u>) - ex (3-^f;K>f-;b) 5? 
;l/3-n^D'J F, (1, 2' - x f- 1/ > ) (2, 1 ' -if 
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P>) - fx (4, 5 '/-f >x-;l/) ^1/3XH^D'J 

K, (1, 2' -x^U>) (2, 1' -xf l/» - fx (4- 
^V^nfil/Ofxil/) F, (1, 2* - 

x^U>) (2, 1' -xf l/» - t'X (5, 6 - f J* > 
?;;!/) i;;l/3rn^D'J F, (1, 2* -xf l/» (2, 
1' - f X (4, l-^V^oh'iKyf^^) 5> 

;l/3-n^DiJF, (1, 2' -xf b» (2, 1' - x f- 
U >) - fx (4-7i-;K>f-^) v>;l/nx a ? n 'J K, 

(1, 2' -x^U>) (2, 1' - x ^ U > ) - f X 
;l/-4->rv^ob 0 ;K>fx;l/) i?;i/j--)A^DiJ K, ( 1 , 
2' - x ^ U > ) (2, 1' - x ^ 1/ > ) -fX (5, 6 - ^ > V 
Ofxil/) '^3Xi)A-^DljK, (1, 2' -x^U>) 

(2, 1' ->fV^Df'jT» - fx (-f^xx^) ^;l/nx>> 
A^n'J F, (1, 2' (2, 1' -xfl/» - 

fx (Of-ib) ^^-n^o'J F, (1, 2' -yf-U 
>) (2, 1' ->T V^o f U x >) - fx (-Yy^x^) 
xn-^D'J F, ( 1 , 2 ' -y^f^i/'J U» ( 2 , 1 ' - 
•^fjk>'ji/» fx (Of-ii/) s> ;u 3 X ^7 A y> ? D u K , 

( 1 , 2 ' -•^f;^>'Jl/» ( 2 , 1 ' -v?^;l/->'Ji/» 
fx (3-^;K>r-;b) ^b3x9 A W d y K. (1,2' 
-i?yfik>'J U» ( 2 , 1 * -^^;Pv/'Ji/» fx ( 3 - 
n-yfiK>f-^) -^^-H^niJ F, (1, 2' - v> 
yf;V->'Jl/» ( 2 , 1 ' - i? t i/ U U >) f X ( 3 - i - 
"? u f ;U>T >-rx;U) 5>yP3 A 5* * d »J K, (1, 2' - 

i/ u u >) ( 2 , i ' - s; ^ f-;i//> u u >) fx ( 3 - h u / 
f- ;u v u Ji / f- ;i/ y ? x ;u) ^i^axn^oij F, (1, 
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2 ' - 7 * f- Jl> 7 U 7 7 ) ( 2 , 1 ' ;l/->'J l/» ex 

(3-7i^;K>r-/l/) v?;l/3->)Ai?^niJ F, (1, 2' 

- y > f - ;!/ 7 u u 7 ) ( 2 , l * -i?yfji/->'ji/» ex ( 4 , 

5 -^7 V'-T 7 7 f ~;lO A 7? n U K, (1, 2' - 7 

^;k>'Jl/» ( 2 , 1 ' --^f^v/'Jl/y) ex ( 4 - -f V 
^nh'iKVf-^) i^^nx^A-^DiJ F, (1, 2' - i? / 
u» ( 2 , l ' - 7 y ;u 7 u u y ) e x ( 5 , 6 - 7 
^/K>f-;b) ^/^^a^dijF, ( 1 , 2 ' - 7 * f- 
;k>yi/» ( 2 , 1 ' -^^^^J^) ex ( 4 , 7 - 7 - 
i-yn^H>f-;l') ^l/3;H^n'J F, (1, 2' - 
^f;W>|Ji/» ( 2 , l ' -^f;i/i"Ji/» ex (4-7 
x^/t/'f 7^3 - 7 A 7* d 'j K, (l , 2' —7^ 

f - ;i/ y u i/ > ) ( 2 , l * - 7 / f- y >J u 7 ) ex ( 3 - ^ f- )V 

- 4 - i -^nh';K>f-W v? Jl 3 - 9 A 7 7 o >J K , ( 1 , 

2 ' -^>f;i/->'J i/» ( 2 , l ' -i^^^i/'j i/» ex 
( 5 , 6 - Ky v >r y f* 5? ^ 3 - 9 a 7 7 o u K , ( 1 , 
2 * -^f;i/->'ji/» ( 2 , 1 ' - 4 v 7 0 n e «j t* 7 ) -ex 
(Of-W -?;1/3-^^dijf, (1, 2' -7 7^;l/7 

u u 7 ) ( 2 , 1 ' - -r 7 7 n e u 7* y ) -ex o-^f/K> 

t*.=.;1/) 7 ;!/ 3 7 a 7 7 n >J K , ( 1 , 2 ' -^f;i/i/>Ji/ 

7 ) (2, 1 ' - >T 7 7 n e U 7 s 7 ) -ex (3-i--/oh'/M 
7 t* - 7 Jl 3 ^ 7 A 7 7 D 'J K , ( 1 , 2' ->^r;^>n 
7) (2, 1' ->f 7 7n e D 7*7) - ex (3-n-yr;K> 
x ^ 7 Jl 3 ^ 7 A 7 7 n 'J K , ( 1 , 2 ' - 7 J f- ;U -7 <J 7 
7) ( 2 , 1 ' - >T 7 7 n e 'J t* 7) - ex (3- MJyf;l/->'J 
;M f^K >f-^) 7 ;U 3 7 A 7 7 3 U K , (1, 2' -7^ 
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r Jl> i/ y U > ) ( 2 , 1 ' - << V 7 o k° y 7 s > ) - If X ( 3 - h y 
y f- ;u •> y > x — v 5 ;b n - £ a * □ y K , ( l , 2 ' - 
5? ^ x ;U •> U U > ) ( 2 , 1 ' - -T V 7° o h° U x > ) - tf X ( 3 - 
7 Ai?^ o >J K, (1, 2' -V* 

f^->'J b» (2, 1' -h'7 (^>f-ib) -^^ 

( 1 , 2 ' -'^f;l/v"Jl/» ( 2 , 1 ' 
-b*X (3-^;K>f-^) v?;l/3^-9 A v> ? d 
'J K. ( 1 , 2 ' - S? ^ x ;U 5/ 'J U >) ( 2 , 1 ' - ^ x V >) - 
ex ( 3 - i - 7° d t'JlJ y^-fr) -JJl =r =. 7 & :j f a i; 
( 1 , 2 ' ( 2 , 1 ' - y x 1/ > ) - If X 

( 3 - n - /K >f f -;U) ^i^rH-^D ij K. ( 1 , 

2' (2, l' - / x u y ) - ex (3-h 

■J ^ x ;U i/ y ;l> y x ;U >T > x - ;P) ^Jl/3-n«^niJ K , ( 1 , 
2 * - V / f-)Vi/ y U >) ( 2 , 1 ' - y f- u >) - If X .( 3 - h 

ik>'J;H>f-^) i;;^-H7A-^oiJ F, (1, 2' 
-^7x-;k>iJl/» (2, 1 ' -ex ( >r > x - 

i?;l/3i^-^pij h', ( 1 , 2 ' - 7 x - Jl i/ y U > ) 

(2, l' - ex ( 3 - / x;i^r >7*-;i/) 

n^D'J F, ( 1 , 2 ' -«?7s-*J/iJI/» (2,1' - 

t i-vy) - ex ( 3 — i — ~f u t'jlj y?-J]/) Vjizi^iy a if 
J? P y K . ( 1 , 2 ' -i?7x-;l/v/iJl/» ( 2 , 1 ' - > x u 

>) - ex ( 3 - n - 7*f-;u-r >x-;io -^^-n^n'j k, 

(1, 2' --77x-;l/->iJl/» (2, 1 ' - ji x U > ) - ex 

(3-h'jyf^->ij;MfjH>r-;i/) v> ;u 3 - a y ^ n y 
K, (1, 2' --7 7x^;l/>>"JL/» (2, 1' -p<xU>) - 
ex ( 3 - h y ^ ^ ;U v/ y ;i/ ^ > x - ^^-n^^nij F, 
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( 1 , 2 ' - 7 * f- )\> 7 U 7 7 ) ( 2 , 1 ' -i?yf;l/->'J L/» 
( 3 - ^ f-;U7 ? uKy? v?x-;l/) (3* - < *x;U7?n'<7* 
j;x-;i/) ^^-n^oij F, ( 1 , 2 ' - 7 ^ f- ;U 7 'J 7 
7 ) (2, 1' -^V^ok'ijf » ( 3 - p< x ;l/ 7 ? p ^ 7 ^ 7 
x-;l/) (3' - J uO? 7xx;l/) 7 ;U 3 - 7 A 7 * 

p D K, ( 1 . 2 ' - 7 / f- )V 7 U 7 7 ) ( 2 , 1 ' -xfl/» 
(3-yf;l/'>^o^>^i?x-jl/) (3' -^f-;l/i/^P^>^ 
^^nx^A^^a'J K, (1, 2' -x?-7 7) (2, 
l' - ^ 7 y ) (3-^x;U7?p^7^7xx/io (3' - / 

fil/y^D'O^^xx^) -^bnxH-^niJ F, ( 1 , 2 ' 

- X x 7 7 ) (2, 1 ' - 7 7 P fc° 'J r 7 ) (3->f;l/'>^o 
^>^S>i-;b) (3' ^fri/v- uKy? 7xx;U) ^;l/ax 
H^u'J F, (1, 2' (2, 1* 

( 3 v<>? 7xx/l0 (3' -^f-;l/->^n^>^ 

5>xi^) (1, 2' -^^U>) (2, 

1' - 7 7" p h° D x 7 ) (3-yf^^D^V^^xx^) 
( 3 ' -yfiVy^D/O^^xx*) -Jjl/nxH^oiJ K, 
( 1 , 2 ' - >T V 7° p h° U x 7 ) ( 2 , 1 ' - >f 7 7° p h" <J x 7 ) 
(3-^^->^d^>^^xx;I/) (3' -^x;U 7*0^7* 
•^xx^) i?;^xn^nij F, (1. 2' -7;><x;U7'J7 
7 ) ( 2 , 1 * - 7 J x Jl 7 L> 7 7 ) ( 3 , 4 - 7 ^ x ;U 7 ? p ^ 
>^7xx;U) (3' , 4' - 7 ^ x ;U 7 * p ^ 7 ^ 7 x x Jl) 7 
;U 3 x 7 A 7 ? p U K, ( 1 , 2 ' - 7 * x ;l/ 7 U 7 7) ( 2 , 1 ' 

- ^ 7 7°p fcf 'J 7* 7) (3, 4 - i/J u<y? 7xx;U) 
( 3 ' , 4 ' - 7 ^ x ;l/ 7 ? p ^ 7 * 7 x x 7 ;b p x 7 A 7 ? 

d 'J F, ( 1 , 2 ' - 7 ^ x A> 7 1) 7 7) ( 2 , 1 ' - x x 7 7 ) 
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(3, (3' , 4' 

;U-> ? y * s?xx;U) -JjM-n^D'J K, (1, 2' - 
l/» (2, 1 * (3, 4-v ? y^;Ui/^n^> 

^i?xx;U) (3' , 4' --^fil/v/^o^y^^x-jl/) 
nxn-^on', (1, 2' -xfl/» (2, 1' - V 7 
ot'iJf» (3, 4-^f;k>^^>^^xx;l/) (3' , 

4 ' - ^ f- ;u •> ? a ^ y $ v xx )i) -^^xn^D'j k , 
(1, 2' - p< f- u y ) (2, i' - * f - u > ) (3, 4 - ^ f- 

;l/ v ? o*l>^ >?xx;l/) (3' , 4' - f- ;!/ v/ * n ^ > ; J 
xx;l/) i?;l/j-<) A-^ d 'J K, ( 1 , 2 * - f- U > ) (2, 
1 ' -^V^Dfijf» (3, 4-v ? ^f-;Uv^o^>^^xx 
;u) (3' , 4' -^f;l/^o^>^i?xx^) ^;l/3xn 
o 'J K , ( 1 , 2 ' - 4 V 7 o h° U 7* > ) ( 2 , 1 ' - -f V 7 
pe'JfV) (3, 4 - i? J f-jUi/9 >^ v?xx;lO (3' , 
4 ' - 9 S f- Jl y <7 o ^ > * *J x x ;U) i? )]/ a x «7 A s> * o ij K, 
( 1 , 2 ' -v^y f ;1">'J 1/ V ) ( 2 , 1 * --^fik>n» 
(3-^^-5-xfjb^D^>^xx;l/) (3' -^^^ 

- 5 ' - x f- ;U v/ ? d ^ y $ j> x x ;b) <^I/3xn^oiJ F, 

( l , 2 ' - ^ f - ;u s/ u u y ) ( 2 , l ' - v t i- ju y u v y ) 

(3-^^;U-5-x^;l/v^D^>^^xx;l/) (3* - J* J)/ 

- 5 ' - x ;I/ y $ n * i? x x ^^x-)A^DiJ K , 
( 1 , 2 ' -^yf^->iJl/» ( 2 , 1 ' - 5? > f- )V ; y U 1/ > ) 
( 3 - p< 5 - V ~fu t'Jl/i/ t v?xx;]/) (3' - 

p< f - Jl - 5 ' - V ■/ n h° )\y y 5 n ^ y 9 i? x x ;U ) s? ;U n x «? A 
^d'J h\ ( 1 , 2 ' -'^f^/'>iJl/» ( 2 , 1 ' -if/?- 

to*/*) vy) (3-yf;h5-n-^^^DK^^xxiP) 
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(3' -^f;I/-5' - n - aKy? v?xx;b) -^1/3 

- £ A 'J t n 'J K , ( 1 , 2 ' - 5? J ? )]y > 'J U > ) ( 2 , 1 ' - 
S J * *f- ;U > U U>) - 5-7x-;k>^n^>i?x- 
;10 (3* -y^;l/-5' - 7 xx;i/'> ^ o^o* s?xx;U) 

3-i)A>^piJ K , ( 1 , 2 ' -^f^->'Jl/» ( 2 , 1 ' 
-^V7°Dt 6 iJx>) (3-^f-;l/-5-x^;U>>?o^>*^x 
x;l/) (3' -/=f-Jl-5' -if;^^D^^J?xi;l/) 
3x-)A^niJF, ( 1 , 2 ' -^^^->iJl/» ( 2 , 1 * 

- V 7 o t° U 7 s > ) ( 3 - / f - ;l/ - 5 - i -zfn t°)li/ ? uKy 
? V x x ( 3 ' - ^ f- ;U - 5 ' - i - 7nh";l/->^D<>^v? 
xx;tO i?;l/a-7Av?7n'J F, (1, 2' - f;^> 'J 1/ » 

( 2 , 1 ' - -f V 7 n t° U 7 s > ) (3-*f-;l/ - 5-11-7**- ;l^> 
v?xx;l/) (3' -^t^;1/-5' -n--/f-;l/v/^o< 
>*>>xx;l/) j;;l/3iH^D'JF, (1, 2' 
'Jl/» ( 2 , 1 ' - -f V 7 o tT U x > ) (3->f;P-5-7x 
x ;b S/ ? p ^ x x ;U ) (3' - ^ f - ;l/ - 5 ' - 7 x x ;l/ >/ ^ 
d^>^xx;P) (1, 2' - ^ 

•>U l/» (2, 1' - x f- U > ) (3-^f-;U-5-x^;l/>>^ 
p^>^v?xx;U) (3* -xf;l/-> ? d^>^ 

xx;U) A V? n y K, (1, 2' -^f;l/j/'Jl/» 

(2, 1' -xfl/» (3-^f;l/-5 - i -7 , ok';l/v'^Q^ 
> ^ x x ;U ) (3' -yf;l/-5' -i-^ob , Jk>^'<>^ 
v?xx;U) i;;urjx>7 A i? ? o 'J K, (1, 2' --^fJk>iJl/ 
> ) (2, 1' -xf l/» (3-^*;U-5-n-7'f-;Ui>^o 
/<>^^xx;U) (3' -y^;U-5' -n--/f-;l/i/^o/<>^ 

?XX^/) (1, 2' -•^fibi/IJl/ 
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>) ( 2 , 1' - x ^ U > ) (3-yf;b-5-7x-Jl/y^D^ 
(3' -yfA'-5' -7x-;UV^a^>^^x 
-jb) -^^r^A^DiJ F, (1, 2' -^fik>'Jb» 
(2, 1' - p< ^ U > ) (3-^^;i/-5-xf-;Ui/^n^>^i> 
xx;U) (3' -^^;U-5' -if;l/->^o^>?xx;I/) 

F, ( 1 , 2 * ( 2 , 1 ' 

-yf U>) (3-^f-;P-5 - i - ynt';l/->^n^>^^xz 
;10 (3' -^^;l/-5' - i - ^ok';l/>>^n^>^«;x-;l/) 
•jj^xn^n'J F, ( 1 , 2 ' --^y ^;^>|J u» ( 2 , 
1 * -^^U>) (3-y^;U-5-n-7^;l/v/^D^>^v?x 
x;b) (3* -n-^f;k>^n<>^?xz^) 
jl =t x A i? ? d U K , ( 1 , 2 ' - J>yf^S/iJl/» ( 2 , 
1' - / (3-yf-;l/-5-7xx;U>/^n^>^^xx 
( 3 ' - y f- ;I/ - 5 ' - 7 x x A, i/ $ u K > * x x ;P 
nxn«^nij F, (1, 2' -xf i/» (2, 1' 
>) ( 3 - / 5 - i - -f o h°;l/i/ ? n ^ > ^ s?xx;l/) (3' 

-^f;l/-5' - i - 7u t'Jl */ ? uK >*xx;lO v?;U=jx^ 

a v ? o y K , ( i , 2 » - x ^ u > ) ( 2 , r - >r v -/ o tr g 

7* >) ( 3 - ^ ^ ;U - 5 - i - ^nb>->^D^>^-;xx^) 
(3' - i -^nk';l/->^D^>^i?xxjI/) 

3-n-^D'JF, (1, 2' - y f- 1/ > ) (2, 1' -^U 
>) ( 3 - t 5 - i -~7u $ vKy* s?xx;l/) (3' 

- / 3- )]/ - 5 ' - i -^nk';l/->^o^>^v?xx;l/) rr x >7 

a^^dij f, ( i , 2 ' i/» ( 2 , i ' - v 7 n tr >; 

7* >) ( 3 - * - 5 - i - 7n tf;l/5/* a*>* i>xx;U) 
(3' - i -7n t°;U^^ d'O* >?xx;l/) 'J jv 
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3 ^ <7 A 'J $ D 'J H\ ( 1 , 1 ' -^fJl/->'Jl/» ( 2 , 2 ' 

( l , l ' -^7x-;i/i"J u» ( 2 , 2 ' --^f-;i/'>iJi/» 

fciX-T >x-;b v^;U3^->> A $> ? d >J K\ (1, 1' -V/^Jlif 

y u >) ( 2 , 2 ' -^f;k>'J^) t'xOf-Ji/^;i/3- 

-7 A ? d U K\ ( 1 , 1 ' --^V^nh'^yiJ l/» ( 2 , 2 ' 
-^f;l/->iJP» tf X > 7 s — Jl v> )]/ n - >7 a s; ? d U H\ 
( 1 , 1 ' -v?^il/->'Jb» ( 2 , 2 ' - 5> 4 7 7 n t° ;U i/ <J 
U > ) K'x^yf-^^^n-^/A^^niJ K> ( 1 , 1 ' - i? / 
fJl/i/'Jl/W>fril/) (2, 2' - U U > - 3 - h 

ij^f ;k>'J;K>T-^) i?;|.3^^Av?^D'J F\ (1, 1' 

- v> 7 x — )]/ if U U V >f > 7* — Jl) ( 2 , 2 ' -^7x^il/y'J 1/ 

y - 3 - h y ^ f- ;i/ -> 'J ;u > f — ^^-^a-^d'J f\ 
(1, 1* -^7x^Jk>iJ^^>f-;l/) (2, 2' -s^f- 
;l/ v/ 'J 1/ > - 3 - h 'J^f il">'J;H >f^^) v> ;1/ rj jr. # A V s ^ 

d y H\ (l, l* - >M y u w (2, 2' - 

•?7s-^'>'J u > - 3 - h y ^ Jl if y ;l/ > x ~ ;u) ;u =i — 

<7Av??pyi>\ (i, i' - vM v 7n t°;i/ •> y u w 
(2, 2' -i?^f;i/i/'J i/y-3- hMf;i/v/U;K>r-;i/) 
- «7 a * o y k\ (l, l' -^f;i/i/iJi/>Of- 
Jl) ( 2 , 2 ' - v> >r V 7 a tf ;l/ •> y u > - 3 - h y ^ f- ;l/ > y ;U 

;^>'Jb^>f-)l/) (2, 2' - v?^ V 7 a fcT^i/ y U >- 3 

- h 'jyf^->>J;H>f-;l/) -^^-n^n'J H\ ( 1 , 

i' -^f^->'ji/>of-W (2, 2' - ^ ;i/ -> y u 

> - 3 - h 'J / f- Jl if y )\f * f- ^ -f > f— ;U) -7;^-7A'^d 
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|J h\ (1, 1' -v?7xx;^>iJ^Of-W (2, 2' - 

v? 7 * — j]/ i/ y u > - 3 - h y y x ;u 'J Jis / ?-j]/<4 y 5 s — ;u ) ^ 

;l/3-^Av?^piJ F> ( 1 , 1 * -^7i-;l/V'JI/>Of- 
;U ) ( 2 , 2 * - f;l/-> ij b> - 3 - h 'J ^ f ;l/-> 'J ;M f ;b 
^>x^;l/) itjin-V A ? d y h\ (l, 1' ->?y^;Ui/'j 
u > > f-' - ;U) ( 2 , 2 * -^7i-;b>>ij u>-3 - F'jyf 
;k>iJ;MfiK>f-il/) ^;^-H-7^niJ F\ ( 1 , 1 ' 

- v 7o t°;i/ •> i; u w (2, 2' - y ;i/ y 

U > - 3 - h 'J^f/b^'JiWfiK^f-;!') v?;l/3X>)A^^ 
o U h\ ( 1 , 1 ' -^^f;k>ij !/>^>r^;y) ( 2 , 2 ' - 
V 4 v 7 p t°;l/ y i/>-3 - h y y f- ;i/ y f- ;l/ 'J ;U << > x ~ ;i/ 
) >J ;U n i ^ A ? n U h\ ( 1 , 1 ' - 5? >T V 7° o t° ;l/ -> U 1/ > 
^ 7* — ^ ) (2, 2' - 7 7 n t°;l/i/ y U > - 3 - h U y f- 

fcidfif^ct^ti^o fe £ 5 ^ c n e> c pg^ $ n 3 t> © t? 

^t'ife^TU^. ±f3'fk^^Ifc*j^T> (1, 1' -) 

( 2 , 2 ' - ) *< ( 1 , 2 ' - ) ( 2 , 1 * -) 7-*oTU<^ 
( 1 , 2 ' - ) ( 2 , 1 ' - ) # ( 1 , 1 ' - ) ( 2 , 2 ' - ) T* 

&lc, (B) J&#©9 *>© (B - 1 ) ±E (A) 

£4ftn?*fttfN ^tnofe©-et)ffiffl-e^^> &©-« (in), 

(IV) 

( CL 1 -R 10 3 k+ ) a ( C Z 3 ~ ) b • • • (III) 
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( ( L 2 ) k+ ) « ( [ Z ) " ) b • • • (IV) 

(ftrtfU L 2 «M ! > R ll R 1! M 3 s R 13 3 CXteR 14 M 3 

So ) 

C (III), (IV)5S;<K L 1 ttJUxmm, CZ) - fcU #IE&tt7 

■=.*> cz 1 ) - Rtf cz 2 ] - . (z 1 ] - lilios^ 

xli:^U;7-t>t4-6^ CM 1 G 1 G 2 • • • G f ) ' 

m 1 itmmnmm 5 ~ 1 sm^m. &*i< itmmwm 

H 1 3 ~ 1 5M5bm&Kto G 1 ~ G f ttZtietlfrfSm 1 ?, 

¥>m=?, &im$k i ~ 2 o (DT^^-jim, ftim 2-4 o © yj^ 

7 U -;!/*. ^#«[ 6 ~ 2 0 ©7 U -;I/**'>5K, ft!?ifc 7 - 4 0 

HIU - 2 0 O^oy >mftft-fb**36. ^Stifc 1 - 2 0 ©7 

W*M * p 4 KS. XteftH£fc 2-20 ®^f-oM^# 
Wft{b****^"fo G 1 ~G f on2oaimMLTH 
Tfect^o ftt C (^'tiiM 1 ©JK^ffi) +1] ©g$c£^; 
t,)> CZ 2 ] - fcU l?i?It£ifc©M©>ttifc (pKa) # 
- l 0 &T©7 l/>xfy KlfttXIi^l/VXfv KiR[F;K 

2 o ©7 u 7 + 7 U -;HXtt7 U -^7;i/*;i/S* 

ISl-2 O07i^;H, 7'J-;H. 7;^A7'J-;HX(i 
7 U -;U7;i/ + ;US^^-r 0 R^lif h 5 7 x-;i/^;i/7 4 y >, 

4 5 



WO 02/16450 PCT/JP01/07163 

7 * o *>7- ymv^mVimtiLl-ZTTsto kte CL 1 - R 1 °] , 
CL 2 ] ©^ * XlgfcT* 1 ~ 3 ©H$U a{±lJ£l±©&8u b = 
(k x a ) 7*5, M 2 fcU 1-3, 11-13. 17 

l£5G**£trt>©T?*tK M 8 (is M83#SSI7~1 2 1^1^^ 

to J 

l 1 Lti^ Tv^e-r, ^ f- )V r i > , r 

- U > . ^f^7;>, ^if^7;>, N - y f- ;U 7 r. U > , 
5?7ii^7; > , N , N - ; J t f - Jl 7 - U > , h 'J ^ f - ;U T S > , 
h ij x f - )V 7 I > , F'J-n-^f ;I/7 5 >, ;f)I/^7i-^7 
5 > , k°ij-^, p-^ot-N, N - 5> ^ f- 7 - U > , P - - 
ho-N, N-i?yf;l/7-'J>fi<!f07i>i^ MJif;l/*X 
74 >, h "J 7 x — )l> t- 7s 7 > , ^7i-i^X7^fii'0* 

X7^ f l«7kFo^7x >tt^ofti-f;^ 

R '"©H^j £ t Ttejkfg, ^f-^S, XfiH, OifjlM, 

h U f-^Stt^^^fcf* C R 1 S R 12 ©HI«<i: LTIi, 

•> ^ o ^ > ^ V s xxiH, ^ ? n ^ > ^ v?xx;H, x^;U 

R 1 4 © ^##IJ £ Itlir F77iXjH^7^ >, 7^o->7x>, 
7U7U, ^'J;I/«^^Hf^:i^f^o ttz^ M 2 ©n«ij 
HTI^ Li, N a , K, Ag, C u , Br, I , I , ft £* * ^ 
tf SC<t^T»^ M 3 ©Hft0ij£ LTI^ Mn, F e, Co, Ni, 
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Ztz, C Z 1 ) " . t * "6 CM 1 G 1 G 2 • • • G ' ] is ^ 
Ts M 1 ®^#0IJ <h L T fi B , A 1 , Si, P , As, S b £\ 
jff KliBS^A l^f If t.tl5o 3 > G 1 , G 2 ~ G ' © ^ 

{bTkUSi Lt^ xf;H, n - 7o fcf;l/iS, >f y 7 n fcf 

n - y >f v^f;H, n - t^fM, 

»>;H, 7ii;H, p - h >J ;Hj, <>i?j],m, A - t - 7° ? Jl 

p-7^tn7x-;H, 3, 5-i?7;^o7i-jH, ^ > * 
£ n a 7 i^wl/g, 3, 4, 5 - MJ 7JWo7x.x^I, Kl/ $ 
7JWn7ii;H, 3, 5-fcTx (F'j7;l/to>f/l/) 7*~ 

Ht^>^yf^7>ft>Ss m t f;i/^'J mj y f 

-77i-^7;l/->>l, 5> v 7 n ^4- i/;i/7 >f-^e 

£ tz, $Efittffl7-t >|fit)^pKa^- 1 0 &T©y* > 

CZ 2 ] " vmwmt LT(i MJ7;btn^ >x;l/*>l 
7-*> (CFa SO. ) Ex ( b V 7 Jl* a * ? > XJl*- 
;!/) ^f-;ur-^->, Ex ( h U 7 A,* o ^ * > xjI*-jI/) O 

V)\,T=-*y, EX ( h V 7 Jl* u J $ > XJls*-jW) 7 5 K. ii 
Ill7-t> (CIO, ) hij7;^ofti7-t> 
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(CF, CO, ) - , 'S + U^^oT ^7 — * > 

( S b F 6 ) " , 7 D7;l/*>l7-t> (FSOa ) - , * 
DD^;l/^|7-t> (C 1 S0 8 ) - , 7;i/^DXj^>|7 
-^->/5-7yfk7>^ ; e> (FSO, / SbF f ) - , 7;U;fr 
ox;l/*>S7^t>/5 - 7y{ki* (FSOa / A s F 5 ) " , 
h U 7 o ^ ^ > X )V * 5 - 7 y 4b 7 > f- * > 

(CF, SO, / SbF 6 ) " tt£*¥tf , 4 :t*<Tfi So 

(Dmw^^-f^^^ymt^m, cb - n $$Mb£% 

om^^Ji Ltd, f^77 x-iHI MJxf^7>*-'7A ) 
rH7 x-;mgfc hU-n-7f-;i/7> ; e-'>A, x b ^ 7 x- 
MJ^f;l/7>^-^A, x b ^ 7 i-iHif h5xf;p 
7 > * — 9 A , rF7 7x^;H|yfiKMJ-n-7fiI/) 7 
>^e - 7 A, t- h ^ 7 x > ( MJ - n - 7^;lO 7 

xh^7x ^?-;l^7 7x^;U7>^-7A, 

rF77 x-;Hi h U 7 x~;l/ 7>t-7A, f ^ 

7 x h U > f-^7 - U -7 A, fh77 x 

k°'jv?-7A, fh77i-;Hi^>v?;Hf'J i>x>)A, fF7 

7 x - frwwt* c 2 - i/ 7 y tr y y - 7 a ) , fH + ^ 

>^ 7;U^- n 7 x-;U) It h 'J - n - zff-jvr - 7 A, 
fHtx (^>^7;u^-n7x^;i/) It h 'J 7x^;i/7> ; e- 
7 A, xh^ + x (^>^7;^D7x-;l/) lif F^-n-T" 
f-;U7>*-7A, xh^ + x > ^ 7 p 7 x Hf 
h 5 xf;|/7 >^e — 7 A, -rh^+X > ^ 7 ;1>>J- n 7 x — ;U) 
mWL'OVfr ( h »J - n - 7f-;b) 7>*-7A, f h v*X 
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y 9 7 d 7 x li^i^^x^^r^^-^A, fh 
7*X (^>^7WD7ii^) IK h U 7x-;l/ (yf-^) T 
>^7A, f-h^+x (^^7Wu7*-;b) IK^f^T 
j^ijr-^A, fh7 + x 7;u* p 7 x-;l/) liJ^>f;i/ 

7- <J -7 a, r-h^ + x ('O* 7;)/* o 7 x fflg h i) y 
f;l/7 - iji'JA, ft>7+7> y$ 7 n 7 x -;t/) 

1° 'J 2?- 7 A, f^ + x 7 n 7 x^;lO W< 

> v?;l/ f 'j v?-£ A, f^ + x (^^7Wd7 li 
/ (2-v/7n*'J^-7A) , fh7 + X (O ^ 7 ^ o 
7 x fflggl'O (2-->77 b°'J-^7A) , fH+X 

7;U*n 7 x^;tO ( 4 - > 7 y t° y ^ =- 7 

A) , rl^H^ « y 9 7J\s* o 7 x ffl|h'j7i--;l/* 
xt-7A, fh7 + x Ct*x (3, 5-i?h'J7;l/*nyf;P) 
7x-;b] ffllWJ J ^;br - U -7 A, f F77x-;Hl7xn 
-t?^7A, f h77x^;Hii, fh77x-;Hif"Jf;l/, 
f^7 x ^-;H3^x h7 7x-;l/^;l/7-f l) y^yiiy, f 1-7 
+ x (^ , /^7;i/tD7x;;i/) $8^7 x n -t?.x 7 a , xh^ + x 

(^>^7^to7x-;i/) It (l, l' - *J/ i-Jly x o-tr- 
7 A) , xh^^X (^:/*7;l/:*n7x^;l/) «Mx77y^;l'7 
xn-k^7A, fF7+X (^^7WD7x-Jl/) fflS?^ r 
h^+x >^ 7 a 7 ^ - I»h>Jf^, f h7+x 

(Ky? yji^-u 7 x^;u) ll'Jf 7A, xh^ + x (^>^7 
o 7 x lit h U 7 A, xh^+x > * 7 o 7 

x^-;U) lift77x-jM;i/7^ 'J y?yi$y, t 7 
Dili, ^ + ^7^*D#fK«. ^-t^^nftfcitM, i§:fcg 
MJ 7;t^ og£S?^, Fij7;I/^oy^>x;^>ii« 
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(B-l) ti-SJB^T <k < * * - g£l± -I* TJ3 

(B-2) ^ffl7^Uti)->Ut(^ (V) 

R R l!> A| - 0 ^f , -°i: 2 A C (v) 

(iS4u R ,6 te^flifc 1-2 0, fiFS L < 1 ~ 1 2©7^ + /H, 
5 0 N Iff * L < tt 2 ~ 4 0O||[T^5o *5. & R 1 5 ti H £ T? t> 

T-7*£*i3St^7;b $ y Rcf— jiss: (vi) 




(VI) 



£ 0 ) 
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<DW«r;U5->>Aft^«i*W**»lK:#»LT43*^ eft 
®x h 7 7;^/i/^7/i/ ^ y >ic h u t;u* 

e ft £>©t;u 5 y - > tt-iffl^Tfc cfc < , IIBli?:Si^ 

(A) mmf&ftt (B) M&fifc££<DteE*J£fcU ( B ) fikM&ft 
tlx (B - l ) ik&ynZH^frm&izte, ^i/Jfc-eJf * L < tt 

10 : 1 ~ 1 : 100, J;«9£?;£L<te2 : 1-1.: 10 ©$gffl# 

to^nx h#w< mmmxti^o *tz cb - 2) <b£%£js 

^fc^JCfcU *;HfcT?03 L < tt 1 : 1~ 1 : 1 0 0 0 0 0 0 > 
J; «9 S?£ L < 1 : 10-1 : 10000 <D«SIBA<3£ L d © 

te<o, nm&j-C'ti^o ttz, mm&ft (b) tint cb-d , 

(B) J&^iCjjp^T (C) ^ittf|«7;^-^A{t^^ffl 
(VII) 
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R 1 8 v A 1 J 3- v • • • (VII) 

Ifc 1 ~ 2 0©7;l/3^i/g N 6 ~ 2 0 ©7 'J -;HXli^ n 

^>JS?*^Lx v t4 l~3©aE»7?*5] 

Mf5-^^ (VII)T*$ft5ft£#I©m#0!l£ LTfcU hMf 
;l/ T ;!/ 5 A , MJxfjl/7iK-^A, FHV^nt'^T;!/ 

n'J K , xf;l/7iK-^A<^oiJ K, f^7/^ - ^ A 7 
WJ F, ^^fV7*f^7;l/U^Ah h*'J h', >?xf;l/7;l/U 
9Ab K U K, x^;l/7;U S - 0 A -fe x * * n U K*#*tf 

*»M©«l»^Tj*ICfe^Ttt> ±^L/c (A) (B) 
Stf (C) M^ffl^tflgl^fT^KHT'^o ffgi 
(A) i&ftK, Mz-tt. (B) /&#£&M£#6c:<t{;:J;<9*T 

(B) fifc#©$ffliiJ£©4£Mfc<!:\ tel^xKofSl!^ 
HftT-££o $bf-x (A) ]&ftt (B-2) 

fc> fitjyifiti^ aur- 2 0 r~ 2 0 0 °C. t L < a- 1 o 

°C~ 1 5 0 °C. ck 0 0^ L < (i> 0 °C~ 8 0 tT?*5. 
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* L < *i 1 : 1~1 : 10000s J: ») ff * L < tt 1 : 5~1 : 
2 0 0 0 , $ £>{C0 £ L < (i 1 : 1 Ott^Ll : 1 0 0 0 ©$Sffi# 

mmmikmufct lt«, n^^te, s i o , , a i , o , , 

MgO, ZrO, , T i Oi , F e 2 O 3 , B 2 0 3 , CaO, 
Z n 0 , BaO, ThO, ^ C tl b © il^^U #1 v/'J^7/^ 

lies i 0 2 , A 1 « O a ^IftL^o & , ± 

±f2^^0fi#:i LTn MgCls , Mg (Od H 5 ) i 
ttZ'CR&ZtlZ-fBLftM g R 17 x X 1 7 tgsn57^>>7 A 

ft l ~ 2 ocdt;I/ + ;uS> ^Hifci~2 oo7;^ + ->ixi^| 

ft 6 ~ 2 0 ©7 U X 1 (i^ofVJSTXfigli 1-20 

©7;U + ;bS^^:L> x 0 ~ 2 . y{iO~2T«9> *>ox + y = 
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*^BJ{-fcH>Tffl^ btl6fi#<h LTfi, MgCh , MgCl 
(OC 2 H 5 ) , Mg (0C 2 H 5 ) 2, Si0 2 , Al, 0 3 ft 

^\ ¥^ffiS(iiiS l~ 3 0 0 /im^ L < it 1 0 - 2 0 0 ft m> 
<fc!9$?£L<te2 0-1 0 0 il m 7? & £ „ 

§ o 

tfcs £#<Z>Jt£®8ffcU 0 0 Om 2 /g, JftL< 

ii 5 0-5 0 Om 2 / g N HTL^Itteil'fit 0 . 1 - 5 c m 8 / g , 

&%mmxitmft®mQ^irftfr&±&mm%mffitz mm 

& o 

- 1 0 0 0 °C . $?£L< & 200-800 °C T#SfiS5 Ltffll^Ci 

mj&#®4>*£ < i b-uzmBmftKmft ca) 

Mi&/&#&t>* (B) MIK^^O^tt < <h fe-^^s Jf * L < it (A) 
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JIMSJfc£Rtf (B) fe&$/jfc#©M#£fi&S-££©#SI£ L^o 

mnwK, (a) ^sc; (b) $c3t©4>&< i *>-#£s&£ 

.tf (B) &&<D'J>tsi < <t £7l£-r£#&> <D1S#£ 

©£. ^Ste^fiEtf -e (A) fig^RCIf (B) j£#04>£ < i 

®S#<h (A) i^RDVXIi (B) ^ifi 

r;b 5 ~£ Mt£%X«:^ny nfc&mt 

@ (A) J&^Xte (B) ic fi^ $ fc © % „ 

(B) sS^Xte (A) /&#£?I£lJ--5#&> © (A) (B) 

«^<b©»ttsjs«i*fi^i»'&'r**ttN © (a) t&ftt (b) 

*Hi:*^ti^ lusH (A) , (B) , (O 

Pl~ 1 0 0 0 kHz <DM^$L> |IL((ilO~ 5 0 0 kHz 
T J; 

£ti, (A) fi££&tf (B) fi£#©4>tt< i 
& —#©fi#^© ft "T? ft -5 £ £ <fc 

0fl*.« (A) (B) f&fi(D'J>tz < £ 
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b-ljtUWk & *) HUfB (C) ^®f«7;H-') 
Mt-£$tf£7jn*.> xf 1/ >t£g<D* u 7 4 >£1tJ£- 2 MP a 
(gauge) tjD^.T N - 2 0 - 2 0 0 ttl^~2 ftlHgg^flt 

*H5W»=*5^Ttt^ (B - 1 ) j£a£fifc£©£JBfRl£tt> 9CS 
JfcTfi? £ L < li 1 : 5 - 1 : 1 0 0 0 0 > «k 0 $f * L < 1 : 10 
~ 1 : 5 0 0 b + &<Dii<m* I < . (B-2) 
SU£«* K*JtT?ff * L<B1 :0.5-l : 1 0 0 Ox J:t)ff*L 
< fi 1 : 1 ~ 1 : 5 0 ktZOWMt L^, (B) )&#<b Ltll 
Hi*fl^UH»«»^ll> & (B) j&aifittiotefflftte* 
SSJfc-eiiHfgBrtfc&S c itffi* L^o tit, (A) 
ft£©$ffl«lj£te. S»ib-e, fttKtel : 5 - 1 : 1 0 0 0 0 , 
«k (3 if £ L < J* 1 : 10-1 : 500 ttSO^It L^„ 

(B) C (B - 1 ) /&#Xte (B - 2 ) ififtiOf 

i> SttWtS:^^^ CCD J; 9 ic LTMmZfttzTtmW 
Oi^fflSilO^tKi, I?2~ 2 0 0 //m,lfn<ii 
1 0-1 5 0 0 nu #i:|fiL< (i 2 0-1 0 0 # m TT h <9 . 
lili^ S fiT 2 0 - 1 0 0 0 m 2 /g,ffU<ii50~500 
m 2 / g"C*5, spi%tfcg# 2 // m*S|-Cfe5 <!: fi £ ft * © IK t& # 
m*-t 3 Z. t i) „ 2 0 0 jk mfcfi*. Sil^^^O^t?^ 
H^t5:i*<*«c ibili^* 2 Om 2 / g 5fcSt7?* * t Stt*< 
ffiT** C tK 1 0 0 Om 2 / g fcjgx. S £S£ft©*?&£ 

MTt5CiA<ft5o *»WOttHEfi:fc^T> ifift 1 0 0 

g^Olfillt^ ®f 0. 05-10g,#{c0. l~2gT^6 
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ffl^Tfei^^s X7'J-1^, aiffi*"&fe*<**fcSf £ L l^o 

l^ftl:o^Tli> m^rfiEteilSt- 1 0 0 ~ 2 5 0 °C > U t 
L < - 5 0 ~ 2 0 0 °C , «k*3*F*L<ttO~13 0 , C7?*5o * 

tz, &mmnfcitii-2>Mm®mmm&te, mm*; ^-/±ie ca) 

(*^Jt) L < it 1 ~ 1 0 8 > #{c 1 0 0 ~ 1 0 5 tt£ 

5 d * L^o $ bic. i^^f^ttlf 5 #~ 1 0 $|8U £i£ 

EEfiltB £ I < tt^fiE— 20MPa (gauge) L < 

OMPa (gauge) T'^^o 

S£M£ffl^6*§£> 0-if>, h;ux>, 

A , v? ? n a J ? y ts. £ O ^ a *f y fb jfcft** & Jl ^ -5 C <b # 
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C £ 1C J: t>*T$ £ 5*^ * O # & # £ $lj pg 

7^ >{co^Tte#(c$iJ|5gtett < , HiTfBKfll^ L ^ t> © £ mt!l© t> 
0J;itf^f- U >> 3-2 * § ^ 14 

y tfflt* < y & m ^ 5 c £ & W*'J x* h h 0 

^fltfi^SKli. a«- 2 0 - 2 0 0 °C. 0 £ I < {4- 1 

0 ~ 1 3 0 °C , «fc«90£l<fiO~8O o C-eafeSo K £ ^ 

Kfc^TfcU ^fflM^^fifcl&OffilSttS [??] (13 5 

■Ct 2 * 'J >4>-ezliJ5t) *< o . 2f->'j7 hi'/gfiii^ #co. 5 
*f-ta : ?lffi^^^*jo**< i~ioooo g ,#i;io~ 

1 0 0 0 g £ a «fc -5 C i^'lt L l^o 
[3] 1 -7:r>mi»*fll» 

1 -yr>i«|||l^ tuiai -^r>li^ft [13 . hu 

IB i -7f- [a] xtttufai -yf>^*t^ 

Ca* ] fcfc«»J*SflnLTttS»fl&ffiJ&*^&5o -jftfcx 1- 
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- 1 0 °CTr 5 ftm&W LfcSK 1 0 lC/^m$t5C <fc J: t) 

h v -ft Lt^i^ nssk^L (TmP) m $ n a ^ a o 
~ioo tc^n&tfsi 

( 2 " ) A^IUttlfttt { (mmmm) / (mmr r + rmmr) } 
# 2 0 J^T 

( 3 ") U^> 3 >^07^77 (GPC) «fc $ 

iMSLfc^i^$ (Mw/Mn) i<4. 0 £(T 

(4") g p c&icj; lomfcLtznm^-mft^m cmw) a< 

10, 0 0 0 ~ 1 , 000, 000 

( 5 ) >i£&*£r#\ l-^f>ixfl/ >&OV 

Xte^flifc 3-2 0Oa-*l/7-f>(fcj!fU 
£&fi£ LTf# btitz 1 -7 , f>^i^l$T^ot, l-7f> 

(6)19 0tT'5«l$t> #*fcTil#@<ffc;Lfc3K 

ikftm (cii) # 5 o 

#fPj§© 1 -7*f^SI§8iJ1li:fein 1 -^x 
4>ft < «k 4>|IKWK:lBijSl*i*o|Sfttt^«ln?**o 8e& (Tm- 

p) ^M^SM^gtf- (dsc) -eMjsnSo 

i t> ^•rn^©sij^^#^«k t) t 9 - ? «naij$ nso 
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/£ ab & o 

tfefftt0A^&l»jfe (Tm- P) ^tizliJSftttl^ h L < 
(Tm - P) & 0 ~ 1 0 0 tJ'T?* L < 0 - 8 0 °C 

C© l - fr- >J(kn&ft<Dm& (Tm - P) fck D S CMfe 

DSC-7) * & CJ6ttJ|SH Om g 

IMT. 1 9 0 5£M#M tfc^> 5°C/#T'-1 0°CtT-|^ 
d <t lei t>#£>*iS*gHfl;Sg*&*& A H citSo 3 bfc, 
- 1 0 °CT- 5 £IH«J#LfcSK 1 0 °C/#-e#fi£tf£ c i ic J: >o 
#t>n§iii^AHi:Lx C © £ £ft b ft <5 1* j$ l& f& # - 7'©*: 
t>S •fi{U{CilztiJ£ft& t°-*© t 0 -^ h y (Tm - P) t 

$ & SC. ##£($© 1 - 7x >^ftfIgffififc$n?JB^ 1 - yf 

>^fi^r#:ii. ffl/S (Tm-D) ^ItlttO^^ b/^iiSIii 
ft (DSC) T- 0-10 0 ^C©|j§att»l&"Tf*o-Ct> A^o Tm- 
D . 0 * L < 0 ~ 8 0 7? <& .3 o is > TrnDSDSCMSl: 

s, dsc-7) Kfiiom g %mm%mm,T. - 1 o °c 

8 0 
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MMmmmz ah-d tts. tfc, c<o<fcs»&ft*»#iRi»* 

-^©gkiSMJfctlziJSftS b°-?©t°-^ h y (Tm 
- D) -e& So 

COiotJl -7x>mfi£ftte. ±&Lfc (1) - (4) &SS 

(1) /^^^SM^ilt (DSC) S£*4£^?!f?ffl^T- 
1 0 ICT? 5#|ffl#8LfcaK 1 0 < C/^^?#fi*-li--5 d ijc J: 
&ftfc»«?IR«#-:/®*t>»fifflfct^3ftS h°-^©h°-^ h 
7 7<t LTfi$ nt>m& (Tm - D) *>* 0 ~ 1 0 0 0 C©&£iit4$f 
Bit 

( 2 ) ft#SU«J&*t& { (mmmm) / (mm r r + r mm r ) } 
#2 0 

( 3 ) - 5 x -f i/ 3 > ^ a -7 h if 5 7 ( G P C ) ft K «fc t) zi 

£L/"c#^»#;fr (Mw/Mn) #4. 0 £(T 
(4) G P C &K J; i? MfelKnm¥-i%$?& (Mw) *< 
10, 000 — 1, 000, 000 
*^BJ© 1 -^T^mttffiillJtftft-CE^&ftS 1 -^f>|l^ 
DSC ffljjtic «fc &mM®Lf&mA H - D*< 5 0 J / g PiTt* 
5 ilEtttt*<«nff 4 L < n 1 0 J / g^Ti?*. §i$f>i:!ft L 

t fz % #fgnj!0 1 - y-f >3B#l»J|IIfifc«n?JB^ £>ft 5 1 - 7f > 
$ai^#Cfc^^ l - -fr- >Mm$<D (mmmm) 
(mm r r + r mm r ) & ft 6>ft *£#$lljf£ftft 

{ (mmmm) / (mmr r + rmmr) } # N 2 0 £1 T "C * <Q > 
j? 4 L < tt 1 8 Hfcff * L < ti 1 5 KTtii, fctt&fliJtt 
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£fc N y VO* * K^sp (mm mm) Rtf SATS A#WS 
(1, 4j?A#30 fcU ±»Lyi:^ri*t^»©^ftte«J: t)*J6fct> 
OT'^So fiL^ffllllttSSfC { (mmmm) / (mmr r + 
rmmr) } it > ± IE ^ ift i: <0 N (mmmm) % (mmr r ) S. 
(rmmr) £fciJ5£ L fcMfr &*tfi L > HU'JTvF 
(r r) fc±f3^^{C J; «9^tBtSo 

±f3©H#©ffe(C G P C&K&^mfeltzft^mfilf; (Mw/Mn) 
AMHK'*^ iftL<»3. 5£JT> # 0 £ L < li 3 . 0 & 
Tt*§„ (Mw/Mn) # 4 H^oi^l 

a<> io, ooo-i, ooo, ooo. &mk « 

100, 0 0 0 — 1, 000, 0 0 0T*5 o Mw*< 

10,00 o^iiSTB^ ^toi^iitsci^^^o tyt 

1, 0 0 0, 0 0 0 ZMtLZ flElltt^fiT^Sfetofifc^tt^^ 
ttfcs ±!HO^^«^^ (Mw/Mn) l*> GPCSlU^ ± 

±l5CDg^£Dffe{C D S CfiiJ3£C«k SJttjS?KU&JIA H*< 5 0 J / g 
fiiTt?** t*tttt*<«nSOTf» t L < > 2 0 J /g&TT&S 
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#fg8J3 0 1 -^^SMKMttJfcfcMcfctf S 1 - ^r- 
y-M>^ K# s£ (mmmm) H)< 2 0-9 0 i^if ^ 

fi£#fcU (mmmm)^9 0- 2x(rr) L T ^ 

5Ci * L<> (mmmm)^87-2x(rr) ©P^^rH 

WU 1 - ^-r >$Wlgttj£4fett. 2 5 < C©.^ + *>lc»ai'rSJ5fc^ 
» (H2 5) *< 0 ~ 8 0ii%1?i5o fflKli 0-6 OS* 

Wizftt L< 0-5 0li%T^5o H 2 5 Jd\ ^fcol, 
iBIttiTf ©IS <t ti5^^i5>5^tog fi£#Ofij&<£ l^4>& 

C £ £Sft1-£ 0 H 2 5 & 8 0 11%^!^. § t . ^fcoiMO 
(W, ) (0. 9-1. lg) iil^^ 2 0 0 ^'J 
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©Mi (w, ) £z&i£u ^^^^offW-Lx^ibtzmmm^m^ 

W 2 5 = C (Wo -Wi ) /Wo j x 1 0 0 (%) 
g# ( 5 ) - ( 6 ) <Dt§&. tttt>t> 1 - ^f" >i£M£ft. « 
^tt 1 - -7 t- y t if U >Rtf/X(i^3S& 3-2 0®a-tU7 
4 > itztz L, 1-yf >^i<) **l^Lt^&tifc 1 - 7x 
o l - 7-f xcfi*t 9 0 

«JK±T?*«#^Kol>TB^ 1 9 0 °C{CT 5 #WB*j#$-tK 
}crii^@>fbL^m> lfii:tmil(iLfcll^ X»IsI*flc«k 
!>£*rLT#&nfcIIlll£ii£* (CII) ^5 0%J^TT-*^Ci 
£3! Ln Ifii<tt2 0 %&T\ J:«9SftL<«0%T-*5o ttfc> 
II MUSH £95 (CII) its ±&ltz1j&K&<0&lbtzo 

ttz, g# ( 5 ) - ( 6 ) g p cmK&iommitznm. 

(Mw) ^ 1 0, 0 0 0 - 1 , 0 0 0, 0 0 0 7*4: 
L^o L < 1 0 0 , 0 0 0 - 

1, 000, 0 0 0 > $ t> fcJEP t L < ii> 100, 000- 
500, 0 0 0T?*SoMw*<1 0, 00 0 *ltli^ ^fcoi^ 
Mt5:i^*5o 0 0 0, 0 0 0 4l^?^lltt 

^fiTtSfcftfiKftt^Si^SCi^iS. ttfcN ±fBMw/ 
MnSCfMw© iliJ^^S {iff 15 £ Hit 7? * 6 0 
[2] 1 - 7f- >^fi-&ft©M>i#& 

[3] 1 -^f >&8fJ!i£j£&r 
l - yf :/^*£#K:it;R3ij£i&2jn-r S c t K «t o T 1 - > 

8 4 



WO 02/16450 



PCT/JPOl/07163 



±EJ6«*iJ<Z>ffiijn*H^ ±.i&Ltz& r> St. 1 - 7t- 
£#}C>tf IT 1 0 p p mfil±7?& <9 > #2 L < (i 50-3000 
ppm©|Bffl-Z?^a 0 10pp m5fc»T?ttJ5fcj&tt©&##* 5>*l1\ 

%©M1£. ft«*tt©tt£*>g^ ^MJ©gs#n*t;U 10 0 0 
g 7*>v;nf b -junto* 3 o o o p pm£(T\ Mca 1 5 o o P 

pm^T> ttfctt 5 0 Op pmJgtTit5©W* L^o k** (p 
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y ;u t* h-;u-e(i 1 2 0 0 p p m&T* Hfctt 6 0 0 p p mfi(T\ 
3 0 0 ppmJHTtt*O^fftLV>. fi'J Vi^ilT' 
* £ 'J>SNaiTii5 0 OppmJ^T. H:« 2 5 Oppm 
£IT> 1 2 5ppi£lTitiO^H^o U >K 

A 1 JfiTMi^ 1 9 0 0 p p mJ^Ts Ittil 5 0 0 p p mJilTs # 
icte 5 0 OppmHTit^fflWH^, ^^HTn £BSg 
t&ftSk ^/HMMRfli> 4 0 0 0 p p mJ£(T> Hi-fi 2 0 0 0 
p p m£(T\ tfClil 0 0 Opp mKTit«©^!?i L ^ Q T 5 
K3Mb£<fe£ L T» *rB#gfl;*fc$!U i??x^-ND-10fl 
T"fcU 3 0 0 0 p p mJiiT. Ulciil 5 0 0 pp m&T. tt 
5 0 0 p p raiyTit^O^ff* L^ 0 

mm. %.vmm\zi&\:xm^t>tiz&u&tia%i£&. en 
(3) ?t^§ij<h LTifia^^u ^-£fl§^ i -yf>^ 

tts*liB|0 1-^f >l«MfelixMTmC (°C) £ 
SSiMbftKI t (m i n ) ©P#^\ O^TmC^l 0 0T\ t £ 4 
0-0. 3 4 x Tm C SrStfc* £ kifift £ L < , t£3 5-0. 3 
4xTraC^Ifct:^Il:ifiU^, t£ 4 0 - 0. 34xT 
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Hi:k-h - * y * * fc^or&anx&^jg-ft-r s 0 

$ £*c, ##gHJ3«D 1 - 7 x>^ilfjlg 1 -7:r>^M 
mi&mvM&TmC (t) S^ H B a ftS|flt (min) tl-^f 
^MoMTniP (°C) &tf|glll'bB#lia tP (min) ©1 
TmC-TmP^8 RCf t-tPS-4 -fC i*<Jf * 

L < . TmC-TmP^4 Stf t-tPS-6 C £ tfKfc 

ff*U». TmC-TmP^2&0 ; t-tP^-8^ifct 

s-^jdnxtto^-fb t> &ii'fbj££©ini±fc«k 

[4] 

ftiJRtitt < . ®3t. ttflBAg 5 0 °C~ 3 0 0 °C\ 6 0 

ffififcJBfc. L tB Lfi£f S> 7n-«, h^fftfCi: 
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4 L^o 2 teS£#®*#£ LTfcU TIB©ct -5 tt*#*<*»f&n 

So 

ftllg£&5 0~2 0 0 °C^ f;I/n-/H!5 0°CJ^T 

<2> 

3 ~ 7 g#fiS 5 0 ~ 1 0 0 °C 

Sftft* 6-1 £g#flft 5 0 ~ 1 0 0 °C 

no^-^a^s. )ni,in, -x&mm, mmmm, 
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ST^^tX Ll\ §IIRiiS«ii#5 Om/ 

B&ttGKM&tt.1l Stt 1 0 ~ 5 0 0 0 fi mggt^^o 

( 1 ) rM>^y K£*n h »; T y K#^, Jt3t^A*& 

(2) nm^fyft^m. (Mw) (Mw/Mn) ©as 

(3) nt; 7-0tiS^7 >?k&$imR®m%. 

( 4 ) H 2 5 (DMfe 

( 5 ) D S C«0J£ : Tm©«|) 
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SMMff 0 0 -*> • x^-tfcM, DS C- 7) 
1 0 m g^IilfilT 2 2 0 °C-e 3 ftmmm LfcSU 1 0 °C/# 
t? - 4 0 "CtTlMgU $ bic. - 4 0 °C-e 3#IS#ftLfc&. 
1 0 °C/#-e#^fi£-li:£ C t K X V% b ft S A H £ L 

n>y : T m £ t fco 

( 6 ) D S CMS (lkj& : Tm- P Rtf T m - D ©?HJ5t) 
"EBB**:** K: IB* L &aj£L;fco tKfrt>, TfiMik 

MSimmff (/n°-+> • x^^-tt«. DS C- 7) £fl§^ 1**4 
1 0 m g £^HI?ffl^T 1 9 0 0 CT 5 ^Pal^S* Lfc&> 5 "C/fiH 

- i o °ct-cmw&, is - i o °c-e 5 #iB!«ffr Lfcsu i o 

°c/^t-#s$-^s c (bicfc *)mt>ftz>mMw%kmz ah- ph 

/Co doi*fc»&tiSHIj»iRJft*-'/0«fcffififl!J^liaiJ 

$ft&k 8 -^©k 0 -^ hy^^ftiS: Tm-PHfcc 

^MzHtM^ft O e -*> • x^^-4t«. D S C - 7 ) £J3 
l>> 1 0 mg^lllIIT> - 1 0 V-e 5 #Ra#J*Lfc8U 
1 0 °C/#-<?#fi£-tf<S C £ ic J; (j $ £ ft&MffRil&ft* A H - D 
it7t 0 tfc^ d © <b £ (eft z>tiZMMW.Mifi - ^©**>Kfifl!lK 
Hi] $ ft 3 fc? - * © tT - * H :Tm-DHfc, 

(7) 3ISl#te^©zflJ;£ 

1M^^^«LTW^MI> J I S K-7 1 1 3 

. ^nx^-y K : 5 0 m m / m i n 
( 8 ) flSB'W X 

UX^Jg Lt 1 5 c m x 1 5 c m x 1 mm ©§£©?#£ 
ftfifc U J I S K-7105 KM LfctSi&i;: «fc (9 MJtLfc. 
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( 9 ) imm&A* ecu) <D$m 

( 1 -yf>ll^©fS^tt) 

( 1 ) * v*>* ? 7* 5 h'J7» K#^> A*R 

(2) (Mw) Rtf^fi^* (Mw/Mn) 

IB *** 4> K IB« L fc ic «k <o mfe L fc o 
( 3 ) H 2 5 ©fiij£ 

IBIS L f:J'Sta ^> S'J^ Lfco 
( 4 ) D S Cz|(J^ : Tm-PRO'Tm - DOH, MftUSUR 

A ■ AHStfAH - DOfflJ^) 

icM0&Sit • x;Uv-t±^. D S C — 7 ) £JB^> h b 

frC&ttttl 0 m g ?-lf f i!T> 1 9 0 °CT 5 £ HUSH Lfctl^ 

5 °c/#-e- l o °c*-ei«u - l o ■CT?5#iHft#L;fc8K l 

0 TC/»T?#fiS*5: i «t ?> ft S> ft A H t Ltz 0 

t° - * 0 fc° - * h y : T m - P (°C) iL/co 

* fc> jF£j£2ES!»*tt > • x;l/v-tt». D S C - 7 ) 

£J1^ Ml 0 mg^lill^T- 1 0 tT 5 ftm&WLfc'&, 

1 0 °C £-£3 Citi 0 ft £>ftfctt«¥IR#&*& A H - D 
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$|J£ ft 6 t°- ? © tT- * h » : Tm-DH/io 

(5) 

K — 7 1 1 3 lcHlil|LA:B<Tlc*^*#-e«^LA:o 

• UCifctf- ( 2 ^yyK)l) m # : 1mm 

• ^ox^y K36i£ : 5 Omm/m i n 

• d - K -tr ;l/ : 10 0kg 
( 6 ) 7-f 7v hii*3&g 

±fB5l38»tt*"ieffl^fct>©iH*©ttllM-*ffli.^ J I S K 
7 1 1 0 L K «k t> 2 3 °CTiIijm Lfco 

( 7 ) H 2 5 <DM% 

(8) 

J I S K - 7 1 2 7. izmn L> JHTfc^-^*#"Tf3l3SKttC J: 

. ^pt,^^ KjI^: 5 0 Omm/mi n 

• n - K «b ;!/ : 15kg 

( 9 ) (Tm F) 

DscsijisctofflSLfc, ^M^MMit o° 

> • x/^-ttl, DSC-7) * tJ&Kft- 1 0 

mg^Ii^itTs 1 9 0 T!T" 5 a'iKlftH Lfc^K 5t/^"P 
- 1 0 tit^tSo $ t>(c N - 1 0 °CT 5 9tm&nL1z'&^ 
1 0 °C/^-e#'®^^* C t iz tifrmMW.mil- 7* <D&h 
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n-famizmmztiz v-tw-t v -?zm& TmF (°o t 

LfZ 0 

(10) t - h ->-;l/fiI 
J I S Z - 1 7 0 7 JcMLTzfJ^Lfco ifl^#££lTi-^ 

2 0 0 mm/^{C LTTMtlJ^t^T-tiJll^^^ffl^L/-Co t-hv 
-^•figtefiJM^ 3 0 0 g / 1 5 mmi:/j:5gI^->-^fiS 

• i/-Jimffl : 2 H>R8 

• -;Hi8f : 1 5 x 1 0 mm 

• *> - ;l/E^/ : 0 . 5 2 M P a 

(1 1 ) 7 >^7*0 y * 

M a cb ^JaT©^*^^{cr^«$ -fr. 1 0 cmx 1 0 cm© 
^Mi^tl^ti^g^ L, 1 0 c m x 1 0 c mWm^lsij- zmtiffi 

> f. y u >y * y *f<& fix ^ h o 

• mm$k& ■. urn 6 o °c N 3 

#fi 3 6 g / c m 2 . ®3i 1 0 c m X 1 0 c m 

• 3I*JSCM : fXh^t'-F: 2 0 mm/m i n N 

a — K -tr ;l/ : 2kg 
(12) rttt'W X 
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-T 'J n - >tfc*l. K F 5 6 ) LfcSU J I S K 

- I 1 0 5 I: ipsa L fl «fc *) flijj£ L 0 

( 1 ) ^ y Fftm, 5 h 'J 7 »; K#s?U Rfc#A*R 

IB ft * X 4> f z B M I tz 15 J* I - ck «9 SO 5£ L tz 0 
(2) M^^* (Mw) (Mw/Mn) 

w IB ft * 3t { - ih m I tz ^ £ J: *> id £ L fc o 
( 3 ) DSC aajt 

(3-D i - yf D s cays 

If • x;l/^-tt«, D S C - 7 ) &m 

d>x & £>fr CJ6i£*4 1 Omg^Ii^l^Tl 9 0 °C T 5 # Pel ?g S& 
L tz & x 5 °C - 1 0 °C * -Cfcffi * -£ £ k K £ *) tf £> ft 5 ^ 

-:/©**k 0 -?©k e -? h >y 7££i!iiiM£T c (°C) kltzo 

$z>k, - i ot-e5^Fi«nifci> l ot/^#iH5: 

(TmP) k I tz o 

(3-2) i -yf v^jmj&^od s csn^ 

JFgjfcSMjfoMSf x;l/v-ttjfil, D S C - 7 ) 

Lfc^> 5 °c/#t- i o z kK£ lomnztg 

a^fk^li^AHciL/Co C © k £ & & n 5 IS H >ffc fi§ i& * 
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-7©ft*t°-?©b 0 -? h ^ittfiftlUT c (°C) tLtZo 

£ b - i o °c-e 5 #PfH&^ Lft'#. i o °c/#-e#g£ # £ c 

(TmC) <h L tz o 
( 4 ) m&imto 

(4-1) 1 -:/T-:/5fcS£#©iBiMbii#ra 
*M£^M^»ff • DS C- 7) £33 

^Mr B ^^^t 6 -^^#bn^^-eoB#p H ^igr H ^Bf h (tp) i 

ItZo 

(4-2) i -y-7 t >*»i!S3ia^«ioeii'fb«rffl 

*g;£S£!fft«tf- (/n°-+ > • i^v-lii, D S C - 7 ) 
^ & i;a6f£*4 1 Omg^lI^IITl 9 o°CT5^p H mi 
L£&. ftftfc 2.5 t*t»IL^ 2 5 VK&ft L tz 0 C©B#£«k 

*)»s<bisffttr-^*<^&ns*7?0i^ffl*ieffi<bi^pji (t) h 

tZ 0 

( 5 ) lmmm^m ccid 

(7 Ux^#:cD%teIW 
(5) ^ISl^tt^ ' 

^Mtt©^U«y h£7UXJ&BLTfi$ifcJt&ftJ&L, J I S 
K-7 1 1 3 {dprnL^J^T^^t^^-eM^L^o 
• ^ o X ^ y K JUS? : 5 Omm/mi n 
( 6 ) fcWW X 
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J IS K - 7 1 0 5 LfcKBK: «k t) »]ILfc, 

1 

(1) 2 - ? o d t f- ;u > ij ji 4 y 7 s y © W.lk 

gH^T. PJ^M5oP77X3|;THF (f HtF 
ay y y) 5 0 5 U 'J y h Jl/ i ? ^ I -> 0 A 2 , 5 g ( 4 1 5 'J ^ 
£2rax. > 2 - i^^ntx^ > 0.1; U 'J y h #n 

£ £ ft L > IftiCTHF 5 0 S 'J 'J y h JUZMlja Ltto C C (C 2 - 
^ot07>5. Og CDTHF ( 2 0 0 ^ U 

>J y 2 «f||frtfT«TLfc, iTII7t^ Mtefci.* 

T 2 B#F^«^L^m. - 7 8 °C^#£PU v 5 ? n o i? / x ;U 5 y 
3 . 1 ; 'J 'J y h;K2 5. 6 ; H^) OTH F ( 1 0 0 ; 'J 'J 

y mio i niig^inftTU i 5 B#ra»#Lfc&s 

®£Lfc 0 HS*^*^ 2 0 0 ; 'J 'J 7 hJV~e& & Lfcfl^ 
*m=k-$ & Z. t K J: «3 „ 2-^DD-^f;l/->iJ;K>f >6. 6 
g ( 2 4 . 2;'J'J^;l/) (JR$S 9 4 %) o 

(2) ( 1 , 2 * - 5> ^ f - ;U 'J 1/ > ) ( 2 , 1 ' -i?>f;^>'Jl/ 
>) - t** (>f >x>) 0§!!i£ 

iil^TN 1 U v h ;l/©Ho P77X3ICTHF 4 0 0 ^ 'J 'J 

y h ;P t 2 - * o n V t =f- )V i/ >J ;U -< > x > 8 g £}JD *. > - 7 8 °C 

fC^SULfeo LiN ( S i M e 3 ) z ©THFM 

( 1 . Ot;l//'Jy *3 8. 5 5 'J <J y h Jl ( 3 8 . 5 5 <J 

3 0 0 5 U U y h^ltHLfco il^Sit^: i {£ J; 
tK ( 1 , 2 ' -'^f;l/>>n» (2, 1 ' - *J t r ;l/ > 'J U 
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>) - t* X (>f >x >) * 2 . 0 g ( 6 . 4 ^ U *;U) (JRJfs 
3 3 . 4 %) o 

(3) ( 1 , 2 ' - "J t + )\/ > »J U > ) ( 2 , 1 ' 

S/a U V^JBIC ( 1 , 2' - f-;i/i/ U U >) (2, 1' -i> 
y ^ ;b >/ u u > ) - e* X ( 'f > x > ) £ 2 . 2 g ( 6 . 4 = 'J * 
A) , x-f;H 00;'J'J7 ^ ;l/£A*l> - 7 8 °C(ci^4(I n 

- yf/v 'J f a ('s + if- >mm : l . 6 ^e;i// 'J y h ;U) * 

9. 6 5 U V y Ml/ ( 1 5. 4 $ >J €•;!/) Jn^.fc^> Mfcfc^T 

1 2B#ia«#Lfco U ^fctifcHtt^ + lf:/ 2 0 5 

u u v h jivfcmt & c tt- «t t) n uf-^Aii*flife 0 ft&nfcu 

r Ai&£ h;l/x> l o 0 ? 'J 'J y F /H^iL^ * /c, ±E£ f* 
SiJOS/a. U> ^JKlcEattik^^a-^ A 1 . 5g (6. 4 5 U 
£ h;l/jc> 1 0 0 S II 'J y h ;U £ #n ;i 0 5 0 0 $ U U y h;U© = 
oP77X3|^;l/x>l 0 0 5 U U >y b ;l/£fln>U 0 °Cfc#£p L 

2 ' -^^f;b->'j U» ( 2 , 1 ' -^yf/k>'j u» -fx 

(>T >x~;l/) i?;l/3X-)A«^P^F4l. 2 g ( 2 . 4 ; 'J 
Hfc (JR* 3 7 %) o 

'H-NMR (CDC h ) : 0 . 85, 1. 08 (6H, s ) , 
7. 11 (2H, s), 7. 2-7. 7 (8H, m) 
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nu&itm ttzi u * h - h * u -• :/ k N 1 - > 2 0 0 $ 

U U v h;K / 3-As7 A* l J > 5 ^ g *;i/£fln;U 3 bic7jc3t 
0 . IMPalALfc, af#Ltt#&«Ifc* 6 5ti: Lfc'#> ©7? 
ft b ft fc ( 1 , 2 ' -^f;^'Jl/» ( 2 , 1 ' - V / 5- JU > 
U 1/ > ) - tT X (>f>r-;U) >^l/^H^n70^57^ 
* o^;UJa^ 1 »£KjS&7&n RJ&«a**ET. 

ftfcftfc 1 -yf>$$lli^l;o^t, ±«B:£rftK:«k t) * 7^ 
K£3* (mm mm) „ Sr(*fiIUttffi»[ { (mmmm) / (m • 
mrr + rmmr)},-7-t?5b'J7y K#sp ( r r ) „ M3t#A 

*> nm^fr^m (m w ) > cmw/mio > Hi£ 

(Tm) &tfiikjS?!R^g (AH) ^fflf Lf: 0 ^©gi^Ililc 

HifeM 2 
(Dte$;!« 

(1) ( 1 , 2' - SiMe, ) (2, 1' -SiMe, ) (f >x 
- ;U) (3- hiJ^f/l/'>'J;Mf/K>f-/P) ;1/ 3 - 1) A ^ 

M3t^ftsT> 2 0 0 5 U U y h J/ai/^Ii:x-f;l/5 0 
(1, 2' - SiMe, ) (2, 1' -S iMe, ) 
(^>r» 3 . 5 g ( 1 0 . 2 mm o 1 ) & 0 
-7 8t-en-^f/l/'Jf OA (n-BuL i) © ^ + U* > 
( 1 . 6 0 M. 12. 8 S U U y h;lO WLfco ^St? 8 I« 

^LfcW^s^u ft &ft^@^*«ffiie»-r s c: i «9 

SfeHft 5 . 0 g ^ffc 0 :o|<*^T H F 5 0 ; 'J 'J 7 h ;W:^ 
ffl £ •£ x CC^3 - 'J ^;l/->7> 1. 4 $ U L) y h ^ 
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5 0 ; 'J 'J ? h^-e»{±St/co W«*S£E*L»&£S*Lfco C 
C x - f ;U 5 0 £ ijijy b ;U £tJD ;i . - 7 8°Ctn-B u L i © 
^ + ( 1 . 6 0 M. 12. 4 5 U U y *jKT Lfc 0 

irt>3 0;'J y y h ;1/T?fti§* L fcft«JEEft* L fco C©fife@ft 

5 . i ig*h;ux>5 o s y y y h m?b * -a- n %\e>i/ 

? tp T? h ;U x > 1 0 $ "J 'J y h ;l/ {C i;§ L tz mi&lt ; J )]/ n x ^7 A 
2. 0g(8. 6 mm o 1 ) Lfco iSt 1 2 B$fflJK#$« 

U H£ > 5 o $ y y y h ^Tfife* Ltzo m$ £ 

2 g^#/c (JK^2 5 %) o 

'H-NMR (9 0MHz, CDC1, ) : 5 - 0 . 09 ( s . 

- S i M e s . 9H) ; 0 . 89. 0. 86. 1. 03. 1. 06 

( s . -M e 2 Si-. 12H) ; 2 . 20. 2. 65 (d.-C 

H t -. 2 H) ;6. 9 9 ( s . C H. 1 H) ; 7 . 0-7. 8 

(m. A r H. 8 H) 

Mfg^Lfc I V y b J\s* - b t !✓ - 7 in . l-yf> 2 0 0 ; 

y y y h ;u . y f- ;i/ r jv i j * -9- > 5 $ y * ji & Ua . $ & ic 

0. 1 MP alALflo UmLtt#&ffi££ 5 5 °C ic Lfc'#. (1, 
2 ' -«^f;l/v/'Jl/» ( 2 , 1 ' - y ;i/ -> y U > ) ( 3 - 
h'J^f^v/iJjMf^KVf-il/) (^>xx;l/) v?;l/nx<i7A 

7^. £J»£^ET. 4£*tS 1 -7:r 

4 3 gfifco 
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v K#S* (mmmm) , ftttSIUttftft { (mmmm) / 
(mmr r + rmmr) } N 5 -fe 5 MJ T >y K # ^ (r r) > MS 
#A*> M¥^#?« (Mw) . ft^mfift (Mw/Mn) „ ft 
£ (Tm) RC/ife^®^* (AH) £fidj£L;fco ^©Igl^^li 

ib^fij 1 

©v^* > ? Mb £ ROSSIS 

-f^Jcggl L iZ<D £ N dftfci* 7 -;b&J 2 4 3 0 g. 3^11 6 
g£^i7^^->n 1 6 0 g friS-tftttf&fllHl&L 

®mfomm&$- (a) 

±i5®-C#£*lfcv?'* Mt£t! (t&fr LTl^fc^ &©) 1 6 

o g. *t^^^^ > 8 o $ »; y v fwK mm^t'r^m 2 a 1 y y >y 

h 7 * ;l/gfc v> x f- ;i/ 2 3 $ U y y h . ^ ft * 8 0 

°C ^^tf/i^bE9i{[:f^ > 7 7 0 5 »J 'J y h tax. 

XI 1 0 2 IKflBRJKS-frfc©^ @#J&#£#]It Lt 9 0 °C © 

>T-^^L^o * mmt?-? > i 2 2 o ^ y y y 

bJbZUnz-, 1 1 0 TCT? 2 I^IBKJK**^©^^ ftS^?* + 
Ul#ttflt^ (A) £*§fc 0 

j&f£;*g Lfcl U » h;b*-h^U-yic, 1 - 7 x > 2 0 0 $ 
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0. 2 5 $ U *7U£2w>U $ StCTtcfcO. IMPaiALfco Iff 
Ltttf&a** 7 0 tJfc LfcflK S^MIfi^^ (A) £T i 
5 v-f * n*;WjQpl 6 O^fi^Lfco n&R&1&T&^ R^flftl* 
MET. S&fef- -5 C i iC J; t) ^ >m*fi^#:^ 2 7 g *§ tz 0 

v K^* (mmmm) > S:#&fllJttt£gfc { (mmmra) / 
(mmrr + rmmr) } > 5 -fe ^ h U T y K#5$ ( r r ) > 
#A*^ (Mw) N (Mf/Mn) > ll 

^ (Tffl-Tm-P) , mmmMM (AH • AH-P) s 3l?I?Pf£ 

m&tfftU^J x%mfeLtc 0 ^©^m&iu i-^-f <> 

HJfefll 3 

mmmitmmKLx, u, 2' -^f^->'j^) (2, 

Mffc^Lfc l 'J^W-^i/-^!^ 1 -7^> 2 0 0 $ 

u u * h ;k y ^;ur;u $ j > 1 0 $ u ^juzmz., mm K 

5 0 tJc Lfc&> ( 1 , 2' 

11 by) (2, 1' -^fik>iji/» -tr* (-r > f :=.;!/) 

Aaxn-^nH K* 1 OvO u*Jl1]Ux. 6 0 £WM£Lfco 

1 - 7f-y ±!5^-i*{c J; D ^ y< 
(mmmm) , Sitt&fliJ&fggfc { (mmmm) / 
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(mmrr + rmmr) } > 5 * S h'JTy (rr),II 

^A»> (Mw) , ft^mftia (mw/m n ) , S& 

£ (Tm • Tm - P) . MM* (AH • AH — P) s ?l?S#tt 

fSJfcfll 4 
(DMJ&tM 

HSfefll 1 t nmz. U> (1, 2' -i?^/h>ij t/V) (2, 

1' - U U>) - fc*X 

Mfgfcl L fc 1 U ? h JVt - h * 1/ - 7 lc , l-^f> 2 0 0 ^ 
•J >j v h ;K yf/i^7/i/?y+t>i o $ >J * ;i/ £• in x. s £ £> fc 7k 
mo. IMP aStfxfl/Xl, lMPa*ALfc. 

5 o °c(c t^m. ®-e#e>n/t ( i , 2' --^f;k>iji/ 

>) (2, 1' -^f;l/->'J^) - hf* (Or^W 
;^-^07^ K £ 1 0?ODt ;l/^D i6 0^ fMM^ L fc 0 fi 

^*fi£ft£ 2 0 g%tz 0 

^•^ (Mw/m n ) . m& (Tm) Rtfmmm.mm (ah) 

HffifiJ 5 

(1) ( 1 , 2' -^^f^i/ij l/» (2, 1' - 'J 1/ 

>) - tfx ( 3 - h »; y ^;u>"; 7-/1/^ >f f -/b) ? yi, 3 * 
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Ait? ay J K0Sifi 

5/ a. 1/ > * « IC ( 1 , 2 ' -^f;l/v"Jl/^) ( 2 , 1 ' - v» 
'J U>) -t'X (-f > 7* > ) C'Jf f AI©3. Og 
(6. 97mmol) £ T H F 5 0 5 U U y h frK l&M I - 7 8 °C 
{c ^ip L . 3-hVf;l/PJ^^->7>2. 1 5 >J U y h ;u 
(1 4. 2mmo 1) £ # o < t) t ffiT I ISt 1 2 Iftffiif #Lfc 0 
i^HS'Si Li-f^ 5 0 5 U U y h ^**0 A T fiSfnifift T > * - 

2' (2, 1' -^fil/i/'Jl/» - fx 

( 3 - h U * f - ;l/ U ;l/ / f- Jl 4 > x > ) £ 3 . 0 4 g ( 5 . 8 8 
mm o 1 ) &Wtz (J&$ 8 4 %) o 

2 ' -^f)^>n» ( 2 , l ' - v 5 y f- ;i/ v U v y ) -ex 
( 3 - h U ^ f-fris 'J x;l/>T * 3. 04g(5. 88 

mm o 1 ) ix-f;l 5 0 S 'J 'J y h ib^Atlfc. - 7 8 °Cfc?&£P 
U-BuL i CD^ + lf ( 1 . 5 4 M. 7 . 6 $ U U y h ;l/ 

(1. 7mmo 1) ) ^«TU: 0 SlKilfl 2 ttMtt&flK x 
L fco » &ftfcH#*^*1J- > 4 0 S 1) 'J y h /l/Tfife 
-5 d «k «fc «9 U x»7 A4fc*x-x;l/#Jn#i U3. 0 6 g 
( 5 . 0 7 mm o 1 ) %'&tz 7 3 %) 0 

'H-NMR (9 0MHz. THF-d, ) K «t SfiiJ^OIg^tt s 
5 0 . 0 4 ( s „ 1 8 H > h U y i/ U ;U) ; 0 . 4 8 ( s . 
1 2 H N S> y x ;U *> 1/ > ) ; 1 . 10 (t> 6 H . y f -/I/) ; 
2. 59 (s. 4 H > ^ f- U > ) ;3. 38 ( q N 4H, ^ 
>). 6. 2-7. 7 (m, 8H, Ar-H) Tab^/co 
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feffl Its - 7 8 °Cfc?££|] U d C^^J6- 7 8 "Cicftip LtzBm 
it V )V =i - V A 1 . 2 g ( 5 . lmmo 1) CUx> (2 0;'J 
U » »»«*«TLfc. ?®T^> 1ST 6 NfBB*#Lfco * 

tm*g|Mfc*.5C£|;:J:*K (1, 2' -v^^v"; (2, 
1 ' -•^f;^>'Jl/» -fx ( 3 - h 'J > f;Vv"J ;M f/K 
>f-il') i?;l/3-i>Av?^P7^ K^O. 9g (1. 33 
mm o 1 ) (HX^ 2 6%) a 

1 H — N M R (9 0MHz. CDC1, ) K J; S fflfl 5£ © fcU 5 
0 . 0 ( s N 1 8 H . h Uf^y'J/l/) ; 1 . 0 2, 1 . 12 

( s , 1 2 H „ "J / * J]/ i/ U U > ) ;2. 51 (dd> 4H, 
U > ) ;7. 1-7. 6 ( m , 8H, A r - H ) T £> o 0 

flD*&*&& Liz l'J-yh^-^lz-^s 1 - 7'x > 2 0 0 $ 

'J'j^;k y r ;i> s J > l 5 y jniL^ * & ic tK* 

0. 0 3 MP amAlfro I»L4'^bM$ 5 0 °C ic Lfc^> 
( l , 2 ' -^f;^>'Ji/y) ( 2 , l ' - t f - ;u y u > ) 
- tf x ( 3 - h y ^ y a 

Sfc^ S*«J**ffTx c i fc «k *> . 1 - y^&m&Vf. 
£2 1 g # fc o 

ff&nfe 1 - "/t- >^I^IC3^T, ±I3^S{c J; t) 

(mmmm) > 4#&fliJtt*»8[ { (mmmm) / 

(mmr r + rmmr) } . ^ -fe S h 'J T <y ( r r ) N Sfit 

J?A»> (Mw) s (Mw/M n ) s 111 

£ (Tm • Tm-P) . Si!^©^» (AH ♦ AH — P) x 
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HJfe^J 6 

HJfef&J 1 T#S>*l*: 1 - y!£&n&# 2 0 t>* 
tt<k¥tfctt# ] ) "fa t° U > fit I| ( J 2 0 0 0 G P) 9 0 S»SB£ip. 
fl&fltfcllg (M4£f«iJftflFfil :TLC 3 5 - 2 0 I) K Tft ttijfttt 

'W X£ad5£Lfco ltc^to g 1 su-* Lfc «k -5 

Jfctfcfll 2 

tfJ#Ei*'ffc^*t$ll# U 7o h° 1/ ( J 2 0 0 0 G P) l:o^ 

H£Jg 1 Si-^-f 0 
St ft til 7 
(DUMB MS! 

SlJtff! 1 LTn (1, 2' --^>f/k>'J u» (2, 

1 ' -^^f;Pi/'J l/» - h** (3- h'J^f^y'J;Mf;K 

fln&ft& Liz 1 'J-^W-^^-^l^ > 2 0 0 ;'J 

»; y b ;K l-yf> 2 0 0 ; 'J 'J7 F HV^f ;l/7;l/i 

i^O. 5 $ U *;l/*JP^.^ * 0 . 0 3MPa|ALfco 

5 y *;p;ta*s * &fc<D-cff ( l , 2' - ^ <> u >) 
( 2 , l ' - v> ^ f- ;u •> y u > ) - tfx ( 3 - h u ^ 5^ ;u i/ 'J ;i/ ^ 
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Jnx. 3 0#H*£Lfc o 1^SJ6U7»^ Kffi4&*«HT\ 
3 C <h ic £ «9 , l-yf>ll^3 6g#fc, 

5v (mmmm) . ft#£IUttJ&»[ { (mm mm) / 

(mmr r + rmmr) } s 5 -te ^ h U T v K#sp ( r r )\ ^Ht 

ifA»> rh> nm^mft^m cmw) . #^:»##r cmw/ 

Mn) ^ Kl£ (Tm • Tm-D • Tm-P) > MM* (AH • 
AH-D • AH-P) , 3l363&te$Rtfrt«B'W7:£8!lJ£Lfco * 

^JfetfiJ 8 

H $5 $J 1 <fc(s]$i{£ LTn (1, 2' -^f;l/>>'Jl/» (2, 

1 ' -^^->iJi/» - tr * ( 3 - h U J i-ju i/ y ;i/ ^ -r 
j?;l/3i^A , ^n5'f K £ M it L » 

SnffelfcJftLrt: l »J y h ? u-^ic. > 2 0 0 5 y 

'J»/hK l-^f> 2 0 0 ;'J'J»h /K F H V ^7^ S 
-HO. 5 5 y *;l/*fln*.> £ &lC7k* 0 . 0 3MPaiAL^o 
8mL«#&fi«* 6 0°CCU 7n fcf 1/>£S*AU £EE 0 . 2 
M P a JUfcWfc L o & k: . ^f;i/7;^;+t>o. 5 S 

y $ (D-eftfcftfc ( 1 . 2' -^^f/k>y u» 

( 2 , 1 ' -i?^f;i/v"j u» - tr* ( 3 - h y / is y 

;!/ •< > x — ;U) K * 0 . 5700^^ 

O^BBS^Lfco B^RfcfcTSU RiK«l*«ET. 
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y fi*¥£|#^» (Mw) , (Mw/ 

Mn) ^ 14^ (Tm-Tm-D-Tm-P). SiHM* (AH • 
AH-D-AH-P)> 3l3I#f£^&tfM'W X£zlJ£ liz 0 * 
©&J|£3I 1 il:*to 
HAS 01 9 

nm^j 1 1 mm^ lt. a, 2' - u>) (2, 

1 ' -^f^^Ji/V) - tf x (3 - h'J>f;^>iJ;l//f/K 
s> ;i> «i7 a n ^ >r K* 111 at Liz 0 

flD Ltzl U y h - h * U - 7 s (c , ^ 7 ^ > 3 0 0 $ U 

U v h /K l-t^f>2 0;iJ'J«; l-^f>10 0$'J 

U y b Jl s h HV^f/I'T/K-^AO. 5 ; Vt/l/^|li> $ 
b 0 . 0 3 M P a L 0 8t*£ L ft *< b 6 0°Cl:L, 

^f^T/^y+tVO. 5 $ 'J * ;l/Jo . & b £ > ® tr# & *i 
( 1 , 2 ' -^f^->'JI/» ( 2 , 1 ' -^fiby'J^) 

- e 1 * (3 - h y j ju s s y j]/ t f- v jv ^ - 1? a 

FtO. 5 ? a*- ;Hjn*. 3 0 ftmM& Lfz 0 
1 3 gifco 

(Mw) > (Mw/ 
Mn) N m& (Tm • Tm-D • Tm-P) % HtjftlR&ft (AH* 
AH-D-AH-P)> 5(»Wtt*RCFrtW^>rX*aa^Lyi:o * 
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- hf X (3- h'J^f/l/^'J/Wf^KVf-^) 
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•>'Jl/» ( 2 , 1 ' -^f^i/'Jl/» - € 7s ( 3 - h y J * 

T 6 C i ic «t t) . 1 -yf>II^# 8 5 0 g^fco If b 
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t(AH-D) : J / g 45.6 

H 2 5 : 4 0 

m&ms ( i -■?T>% : n&w<z>m&) 

inf!&S£*|Lfc 1 0 U v Ml/*- h * U - "/ K ^ 7 * >4'Jv h ;K 

^f;i/7^/$;*t>i o s 'J*;i/4JDi, £&£7K3t£0. 0 5 

MPalALfco mWLt£&Z>U&& 6 OtClfct, $gig$| 1 T? 

Lfcfcyg© ( 1 , 2 ' - i?t f-JUi/V U >) ( 2 . 1 ' - 9* 
f;l/->H» - tf X (3- F^fil/->>J;Mf/K>f-^) 

•jj^-^A^D^ k * i ;i/jn *. , 6 o #pa* A 
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